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PREFACE. 


^..TuH  numerous  works  which  have  made  their  appear- 
ance in  this  countT)'  relative  to  the  science  of  aniitomy, 
render  it  necessary  that  1  should  explain  my  motives 
for  adding  to  their  number  by  publishing  the  pre^nt 
Volume. 

At  the  time  when  I  commenced  this  undertaking, 
there  was  oo  work  exclusively  devoted  to  the  coDsidera- 

■  tion  of  the  texture  of  the  different  pnrts  of  the  human 
body.  I  had  frequently  noticed  amongst  my  own  pupils 
the  incoDvenience  resulting  from  such  u  deficiency,  and 

I  therefore  it  occurred  to  me  that  I  might  render  them 
Bome  assistance,  by  attempting  to  remove  tlie  difficulty 
they  experienced  io  obtaining  an  acquaintance  with  this 
important  branch  of  anatomical  knowledge. 

■  When  the  materials  for  the  following  pages  were  col- 
lected, and  when  the  greater  part  of  the  manuHCrtpt  was 
finished,  a  work  on  the  same  subject  was  publisht-U  by 


n  PBEFACE. 

I>.  Cra^ie  of  Edinbtu^i.*  Hftnog  ptoeeeded  ao  ^'.  19 
my  design,  and  beii^  under  a  pledge  lo  eoKpkte  k^  ,{{ 
sbowU  not  ban  been  justified  in  fengoing  my  ocigiui 
intention,  the  acoomplishmeat  of  wUdti  kas  befilc  ^j 
fared  by  lome  unaTOidable  ctmmBlanceB.  ;      ]  .:^ 

My  ol^ect,  in  thi$  work,  has  iieen  to  convey  a  cwn 
cise,  and  at  tfie  same  time  a  comprebcnaive  aceouDt  of 
the  seven]  si^taaces  whicbfonn  the  fanman  bo^.  '  Ia 
endeaTourii^  to  effect  tfan  pofpoae  I  iiKF«.aastfi%) 
aroided  unneceaBary  minnleness.  T^tia  frmdfitri  ioti 
deed,  has  perhaps  in  some  instances  been  canitAton 
ftr.  If  saich  should  prove  to  be  the  fret,  I  can  «taly 
plead  in  excuse  the  anxiety  I  felt  to  esaqw  the  Aat^id 
difiiiaeQces.  '  ^'  -J'M 

To  the  desor^on  of  the  difiereut  tiames,  sorati^lh 
s^mtioos  on  th^  uses  ure  added,  for  th«,piiipqw;>«tf 
shewing  how  admirably  each  structure  is  «da|Mbfd  ^.'the 
(uDCtioas  it  is  destined  to  fulfil.  .■•:■.'!![:    /;' •; -i 

U  offering  these  pages  to  the  notice  of  t|ie,  pnMi^ 
00  daiHi  is  made  to  any  great  noveltys  bul.it.jft  lyMWr, 
saiy  to  state,  that  I  base,  by  careful  and  Kp»**4«W^ 


•  " 


.  ..  Element.  ofCteiaa)  and  Whological  Anatomy."  ^o*.  !«».    A^ 
eould  «.lyha«  «n«Aedft.Cmigte-.puWk.ti«.*»«iaip-fcclWlIl* 
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preface:  Ttt" 

miiiKtions  nscetlaioerf,  as  far  as  the  impuTftclion  of'ooi' 
knowledge  will  allow,  the  structure  of  each  part  that  itt 
(ioftcrilwd.  With  rcBpift  to  many  of  the-  phj-siologicHl 
cxpcrimcntft  on  living  animals  to  which  nlliusions  ate 
made,  I  confess  that  1  have  not -repeated  them;  be^ 
cause,'  without  beinp^  influenced  by  the  refined  affec- 
tation of  hvimanity,  which  in  so  fashionable  in  the  pre- 
ttnl  day,  1  conceive,  that  vhen  any  fact  ha-«  been 
oloafly  and  indisputably  aeccrtained,  we  Are  not  justified 
Vwi' inflicting  any  farther  suffering  simply  to  gratify 
suriosit)'.  'irtii^ni  wn-M.  ni  ^nihtf  tnii  .brxiti 

■  In  availing  oivself  of  (he  p^at  number  of  fticts  which 
have  been  collected  by  Bichat,  Beclard,  and  Meckel,  if 
have  not  neglected  other  sources  of  information  ;  parti- 
cularly those  contained  in  the  many  valuable  works  and 
detached  papers  that  have  been  published  in  this  country; 
^'l^Although  in  arranging  this  work,  I  have  been  prin- 
cipally influenced  by  the  desire  of  facilitating  the  studies 
of  my  pupils,  yet  I  entertain  some  hope  that  it  nay 
prove  not  altogether  useless  to  those  who  arc  engaged 
in  the  practice  of  our  pn^estiion.  In  the  present  day, 
when  morbid  anatomy  is  so  zealously  cultivated,  the 
kind  of  information  included  under  the  tenn.  General 
Anatomy,  is  essentially  necessary  ;  because  it  is  impos- 
sible to  appreciate  the  changes  produced  by  disease  in 


vn  nuTACZ- 


te  ■v--tm»  pars  rd  Ike  bodr,  villiaat  bonr  |BWiuuily 
Mi-UMinoat  v^cs  su>r  aatanl  and  heahfa*  striKm. 

■c  BBf  3ft  VX9IO  Mid.  that  in  the  nhctJon  of  a 
adfc.  i  nvnt  -XBL  zBaicii  br  theesanqde  of  three  fif  the 
avMC  'rnmenr  wCkcnciek  cf  modan  tines,*  «1io  bare 
<*araiani!)t  ^le  uzm^  Gtaa^  Jmmtamg,  to  ifa^Jgi^Mtf  that 
inoMOk  ri  viasnmj  which  has  for  its  olject  the  invciti- 
ipoML  'vt  rae  nwri  ■rf'  the  bodr.  Thb  aqmstion  ii, 
ji  wjwi  r!9ip«!e»^  qtjjeetianaUe ;  for  in  its  Mnctactepta- 
rina  iC  v'lmiB'chcwb  cray  thii^  that  rdalas  to  the 
«siHUK  '.i  '-.rzuuzacvw  ;  bat  enstoot  has  sanctioned  the 
jM  4/  ic  IS  tiiai  OKR  famited  meaniiw. 

I  *smafX  drjK  these  prrfiminaiy  remarks  withottt 
MiaMnri0i|EiDC  on*  oUigation  to  Mr.  Cofiper,  Ijccbmr 
'A  fTwairii.  f-jr  his  Idndness  in  aUoving  me  the  oie 
'/  IM  4Trffl"rt  miaoaoope ;  and  for  his  aid  in  making 
mmmePMm  fJbvem^raa  on  the  eotnpoaiticxi  of  the  fluid 
aui  Miai  parts  of  the  bodr.  1  am  also  indebted  to  n^ 
tfJksipK,  Mr.  Kkher,  and  to  Dr.  S.  Smith,  for  the 

kiwi  MnfiT 1  have  reraved  from  than  in  the  prO^ 

arms  </  this  work  throng  the  {»«gs. 

•  Bxte.BacM,Xsck«L 
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Section  I. 


I 


,  j^  OF  INORGANIC  AND  ORQANIC  BODIES. 

Tor  inaterla]  3ubstan<%s  which  compose  the  globe  of 

Uic  curth,  or  wliich  exi^t  upon  its  surfuco,  iltc  (Uvidird 
into  two  grand  classes  :  I .  Inorganic,  or  Mim-rul  bodies. 
5.  Organic,  or  Living  bodies.  These  two  great  divi- 
sioiu  An:  disliiiguisbed  from  each  other  bj-  certain  pro- 
pertieti  which  oru  dvtorniined  anil  invoriublu. 

The  compo-sition  of  inorguiiic  aubstunces  is  chnrac- 
terized  hy  the  following  circumstmiccs.  1.  Its  homo- 
geneousness,  2.  The  independence  of  its  molccxJcs, 
e^  of  which  is  capnhle  of  existing  independently  uf  the 
3.  The  simplicity  of  its  chemical  properties. 
Its  peculiarity  of  constitution,  consisting  of  gnseous, 
liquid,  or  solid  substances,  and  never  cichibiting  n  union 
of  Ruid  and  solid  portit.  5.  lu  cupubilily  of  being  de- 
composed and  recompoMcd. 

The  composition  of  living  beings  exhibits  in  all  the 
prectiding  circumstances  a  striking  contrast  1.  llic 
living  body  is  heterogeneous,  consisting  of  dissimilar 
ports.     2.  Its  constituent  molecules  have  a  mutual  and 
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necessary  nhtion  to  earfa  other,  uiii,  consequmtlT, 
cannot  preserre  an  independent  existence.  3.  Its  ele- 
mentary sobsUnces  are  nomerous,  and  combined  in  va- 
rying proportions.  4.  The  ftind  and  sc^id  parts  of 
which  it  is  composed  are  intimatehr  amibined  tr^ether 
and  mutually  infioence  each  other.  5.  It  is  capable  of 
decomposition,  but  totaHy  incapable  of  artificial  recom- 
position. 

The  form  of  mino^  is  not  fixed  in  an  inTariable 
manner,  nor  is  there  any  decided  limit  to  tbdr  magni- 
tude. Their  external  snr&ce  is  usually  angular,  and 
bounded  by  straight  lines.  In  organized  bodies,  on  the 
contraiy,  the  form  is  constant  and  deterauned,  so  that 
each  living  being  has  a  proper  shape,  from  which  it 
iddom  deviates.  This  form  is  rounded,  not  tnly  on 
the  extoior  of  the  body,  but  also  in  its  intamal  and 
constitiient  parts. 

AU  material  beings  are  active,  that  b  to  sav,  tfaev  ex- 
ecute certain  actions  which  are  essoitial  to  their  preser- 
vation, and  to  those  processes  by  which  the  great 
opeiationa  of  nature  are  effected ;  it  is,  th«cfi>re,  incor- 
rect to  consder  mineral  bodies  as  inert.*  The  pro- 
poties  frinn  which  these  actions  spring,  differ  in  rmneral 
and  in  organic  bodies.  In  the  former  they  consist  of 
grwitatioo,  repulsion,  and  chemical  affinity ;  these 
powers  have  been  called  general,  because  th^  are  ex- 
ercised  in  all  natural  bodies.  In  the  latter,  they  com- 
prise sensibility  and  contractility,  which  are  dmomi- 
nated  special  or  ntal  forces,  because  they  are  confined 
to  liiing  beings  ;  the  general  laws  of  matter  also  exert 
dieir  influence,  but  in  a  modified  manner.  The  dif- 
ferences exhibited  by  these  great  dasses  of  bodies  may 

*  Addon,  Phjvolagie  de  rHoaune,  taoL  i.  p.  1& 
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Ik  illtutrated  by  contrasting  the  phenonicnn  tlicy  indi- 
cate in  their  origin,  their  growth,  and  tlieir  termina- 
tion. 

The  origin  or  6rst  formation  of  minerals  results  from 
the  operation  of  external  circumstances ;  thus  they  are 
produced  by  the  supuration  of  the  particles  which  com- 
pose other  tninurals,  or  by  the  combination  of  olemeu- 
tary  iiubstances,  which  are  united  in  virtue  of  their  chc- 
mical  atlinities.  Organized  bodies,  on  the  contrary, 
owe  their  origin  to  an  iotemal  operation,  which  is 
termed  guneration ;  in  this  process,  n  substance,  called 
a  germ,  is  uttachod  for  a  certain  period  to  another  simi- 
lar being,  from  which  it  is  subsequently  dotuclicd,  and 
tlien  enjoys  a  separate  and  independent  existence.* 

U  has  been  truly  observed  by  a  ct-lebrated  writer,  tliat 
amongst  all  the  charncteri  which  distingui^li  the  two 
great  dinsions  of  natural  bodies,  the  most  absolute  and 
the  most  palpable  is  that  which  is  drawn  from  the  man- 
ner of  gronihaud  of  nourishment,  t  The  mineral  grows, 
or  rather  increa^s  in  bulk,  by  the  accretion  and  com- 
bination of  new  particles  on  its  external  surface.  The 
organized  body,  on  the  contrary,  is  developed  and  sup- 

*  The  primitive  Rtlachmciil  of  cvciy  livinf-  body  lo  a  Bimllaf  being,  vrluch 
bom  to  il  the  tvltUou  of  a  patrntt  <*  probably  a  tule  without  an  cxorptioD. 
It  wM,  Iiowcvvr,  uippocMd  by  tbe  Auvionl*,  thai  organiuxl  bodica  migltl  b« 
rormai  like  miDcnlt.  by  ihc  opcniion  or  the  g«iieral  law*  ol  nmtier.  Tlw  curium 
d)K>»xTici  that  hare  liven  nude,  conccmind  the  cxiilcno:  of  Ihc  numerous 
■peciis  of  lufuwrj'  Bnimakdn;,  htivi-  toducixl  ^tvcral  modem  phyiiologitti, 
Knong  whom  may  t>«  moitionod  U.  lAinsick,  (o  ruvivv  the  docitino  ol  equi- 
vool  or  tponlantout  gincraliou.  Tiic  cxtn-mc  tninuicncM  of  ihoc  aninigl- 
culc*  lender*  it  impOBiblc  to  determine  by  exatiiinslion,  whetliei  ilii^y  ore 
fenned  limply  by  the  combination  of  the  numiutidiog  eloDRilaiy  molccult*. 
or  fiDin  ora  trlufh  had  bron  prcttoiuly  depotifol  in  the  wattr  uiad  for  the 
cxpcnincni.    The  probabilUiiu  arc  decidedly  in  favour  q(  tlie  imet  opinion . 

—AJrlm,  L  C.  t.  i.  p.  18. 

t  Ritb««nd,Blenk«(Phyiiol.,"di'«i''yD'Coplwul. 
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fotttd^  br  dw  introdiaion  ofaccxtiaB  qinntit*  of  m»t- 
tcr  into  i£»  mtaior,  vfaoc,  b^  a  stikth'  ntil  action,  the 
&>ra^  folntuice  a  cocTcrted  into  a  part  of  the  firing 
borfv.  Tbb  important  proccH  is  termetl  asBamihlioB  or 
imltrliao. 

TIk  dmatioD  of  all  material  bodies  is  bounded  by  a 
«atain  Gmit,  ao  that  at  a  defimte  poiod,  trttrr  hang 
<taaa  to  coast ;  the  causes  of  tbesr  dissototion  are  strik- 
iofiy  different  in  mineral  and  organic  bodies.  TIm 
iurmtr  cease  to  exist  at  anr  time,  when  tber  are  acted 
apon  by  more  powerful  affinities  than  those  by  wfaidi 
dieir  miJeciiles  were  pterioiKh'  combined ;  hence  it  is 
cffideot  that,  as  the  causes  of  destruction  are  external, 
there  can  be  nothing  fixed  or  determined  in  the  doration 
of  a  minenl.  The  latter  are  deprived  of  their  existence 
bj  rarions  causes,  which  are  distinguished  frtmi  the  pre- 
ceding, by  being  iotemal ;  these  induce  sodi  changes 
in  the  mechanism  of  OTganized  bodies,  as  to  unfit  it  fiir 
the  poformance  of  those  actions,  opon  whicb  the  con- 
■tintiaiice  of  life  depends.  The  extinction  of  the  liring 
ptindfle  constitutes  a  f^enomenon  totally  wanting  ia 
■dK  mineral  kingdom,  which  is  called  death. 

TABLE 
0/lhe  iifferencei  between  Inorganic  and  Organic  Bodies. 
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Section  II. 

OP  %'EGETAI}Lli(t  AND  ANIMALS. 

Tlic  numerous  beiiif^  which  are  endoned  with  life 
and  organisution,  are  divided,  according  to  the  pecu- 
liarities they  exhibit,  into  vegetables  and  animals.  It  i& 
diilicult  to  establish  a  rigorous  line  of  demarcation  be* 
twvcn  these  two  great  classes,  because  they  both  partici- 
pate in  many  of  those  properties  wiiich  arc  tlie  most 
essential  attributes  of  organized  bodies.  Tiiu»,  for  ex- 
ample, every  vegetable  and  ewry  animal  possesses  a 
structure  proper  to  itself,  and  %vhich  is  composed  of 
fluid  and  solid  parts  intimatiJy  combined  together ;  ii^ 
both  cla<ises  this  structure  is  produced  by  generation^ 
developed  and  supported  by  nutrition,  and  destroyed  hy 
dL-nlh.  In  each  instance,  also,  the  ordinary  alfinities  of 
cbi-mistT)-  and  the  attraction  of  gravitation  are  con- 
trolled, and  even  opposed,  by  anotlicr  force,  which  is 
called  vital ;  in  virtue  of  which,  every  living  body  is 
enabled  to  resist  the  influence  of  exttruol  agents,  and 
thus  to  preserve  its  pcctdiar  composition.  There  in  yet 
one  other  class  of  important  phenomena,  by  which  the' 
resemblance  livtween  vegetable  and  animal  bodies  is  ren- 
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dered  &till  more  Apparent ;  !  allude  to  those  changes 
which  succeed  the  loss  of  vitality,  and  which  produce 
putrid  decomposition. 

The  distinctivo  marks  of  plants  and  animals  are,  liow- 
cvcr,  numerous  and  decisive.  Tlie  foriiiur  are  fixed  to 
the  earth,  and  are  incapable  of  producing  perceptible 
movement :  the  latter  exist  upon  the  surface  of  the  earth, 
and  possess  the  capability  of  spontaneous  and  free  mo- 
tion. Plants,  although  totally  deprived  of  conscious- 
ness, appear  to  be  proiided  with  an  obscure  kind  of  sen- 
sibility which  fits  them  to  receive  the  impression  of  nutri- 
tive particles.  Animals  enjoy  a  higher  degree  of  sen- 
sibility, which  bestows  upon  them  consciousness,  and 
by  which  they  have  the  power  of  pcrcei\-ing  all  external 
impressions,  and  of  determining,  by  an  act  of  volition, 
the  contraction  of  their  muscles. 

Vegetables  have  a  composition  which  is  more  com- 
plex than  that  of  minerals,  but  less  so  than  that  of 
animals ;  the}'  are  also  distinguished  by  containing  a 
large  quantity  of  solid  matter,  and  by  having  carbon  for 
their  base ;  which  circumstances  explain  tlicir  remarkable 
durability  and  resisljmci;  to  putrefaction.  The  animal 
body,  on  the  contrary,  is  characterised  by  the  number 
and  volatility  of  its  elementary  materials,  by  the  large 
proportion  of  its  fluids,  by  having  for  its  base  a  gaseous 
and  diffusable  substance  called  azote,  and,  lastly,  by 
the  rapidity  of  its  decomposition  aAcr  death. 

The  plienomcna  which  are  exhibited  in  the  process 
of  nutrition,  constitute  another  and  a  striking  distinc- 
tion between  the  two  great  classes  of  organized  brings. 
The  plant  absorbs  the  particles  which  are  required  for 
hs  nourishment  from  the  surrounding  atmosphere,  and 
esp«ciaUy  from  the  soil  in  wliich  its  roots  are  implanted. 
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every  aaitnal,  with  the  exception  of  a  few  tribes 
placvd  at  the  i>uttx>m  of  the  acali;,  tlie  alimentary  sub- 
staocas  arc  seized  hy  the  agency  of  muKculiLr  contraction, 
and  are  then  introduced  into  an  internal  cavity,  in  which 
a  Hepiiration  is  effected  between  the  nutritious  and  the 
Useless  parts  ;  the  former  ore  absorbed  and  become  as- 
similated with  the  body,  while  the  latter  are  discharged 
under  the  form  of  cxcremeut,  Tiie  process  by  which  the 
nutritious  mutter  is  separated  from  the  common  muss  of 
the  food,  is  termed  digestion.  ^ 
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Section  III. 


OP  ANIUAJL  OBOANIZATION. 

I       it  'I 

We  learn  from  the  preceding  observations  that  animid 
bodies  are  composed  of  fluid  and  solid  materials,  which, 
bwng  iu  intimate  combination,  must  necessarily  exert  a 
mutual  influence  upon  each  other.  This  combination, 
which  is  distinguished  by  the  name  of  orgmizalion,  is 
esaential  to  the  manifestation  of  the  phenomena  of  life, 
and  is  consequently  possessed  by  all  living  beings.* 

•  ^  felmttUng  th»t  an  grguniwd  nUucluiu  b  lequiMd  for  Ui«  excrci»e  of 
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■wram.  jn  ivc^^ii  betv«cs  tbe  ^bres  asd  inns  of  tbe 
■fi-nmaiMs  jccc^  Tbsr  pwytioa  to  ife  btkr  k  so 
g=>>c.  :aae  ca*  uebbI  bocr  b  il'«3n  sab.  m  ib  l 
^t  T:*LiAtA  is  JB  £]nau     Ths  pccpaobevKS'  is 

CLu^B :  vestas,  in  die  skcn  padec:  qmei.  sad  par> 
iscc^arT  is  c^  i-^^-^Jf.  :bs  qaaslkr  ct  sa6i  ^^toal  is 
ecasdsv»-  iccreacicd-  Tbe  hiaxj^s  cczi:  to  be  re- 
pr^id  3s  :rf£  r:r:«£  vrp^r7*~:  eae5a.s  cf'  ceririaaskxi, 

pcscrka  irri  dsoirspttaim  cf  2»  •'-^~«'  rc>iv.  ae  rf- 
feescd.  Iz.  ±-£  icREiEs-  ^tucesa  tbd  :;£.ricn«  zuner  is 
ii!.:;cidBC£ii  ini:  rt-e  sysrici  ir  li-e  ^rfs:  re  f:^  -.  is  the 
hrra-^  *^:3.  :ii:se  por^cks  waka  aii«  5rr  »  eaoin  pe- 
r>:»i  pefrriDiti  £h<i*r  \:tSs  ia  tb;  ercorcr,  kkI  witidi 
thacKvc  recuiTC  co  Sf  nixw^.  i»  tfisBarrni  &cci  the 
both-  in  tbi  biquiii  cr  ri^erta  5:r=- 

In  the  lov^c  hTtS^  :f  j  -~.r<.  ib*  h!:=icczs  ifipnr 
to  be  afair»c  if  ec-c  efidrsiT,  h.':c5:T:=»i'-:<ii-  *>:  cai  they 
carrel  !»  tiiscizzuisc!<»i  itsa  <a«:i  ::ii.Lr  rv  ibar  colcor 

trsrx;  ire  fc«r  diie«E:  cSftsses  cc  f-_;-ij-  I.  Tboee 
whirii  art  ls:roduc»i  iacu  s^  >:ct  cvc  w^:ic«E,  by 
ibe  aiwccbinz  poier  ci  a;  =:-^vts  cwciJmru;  ud  cf 
tike  jiiB.  i.  "Hw  ?ux>i.  vhacfi  i^  :z<e  cvccnl  mass  of 
the  eiratladcf  Sui>^  3.  7^  ntics  which  m  sepa- 
nced  W  jecx«coa  »<a  tsu  bbx>i.     4.  TV  im^  m^A 

■  4H  A^ftitf  <n^HiiBCciL     Fx^tB  -U  ■*'■»- ^'  fTitiniif"*t  jf  ite  ■Mtftts 

paamaaB  viuch  a«  aliit»l«d  n  iaioc  >>vcv  takwo:  vim  ib*  aAMK* 
of  saKvoauBUui  ]CB.isitt>.  woh--^  m  A  ^HKc  Ai.>ciJv  iuoiKt  loa  ^M- 
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arc  ubsorlicd  id  the  substance  of  the  body,  and  are  sub- 
sequently returned  to  the  blood. 

The  RolitU  derivc'ti  from  the  fluids,  contftin  the  Iiittcf 
and  impress  upon  them  those  mowmentji  which  are  ne- 
cessary for  secretion  and  nutrition  ;  there  is  thus  a  mu- 
tuol  chain  of  connexion  between  the  organs  and  the 
bumourH,  one  being  essential  to  the  operations  of  the 
other. 

This  union  of  fluid  and  solid  parts  produces  a  peculiar 
structure,  which  is  the  most  cfficic-nt'elemcDt  of  animal 
orp^iKation.  It  consists  of  a  soft,  areolated,  and  elaxtic 
texture,  which,  more  or  less  mudified,  constitutes  the 
I'  entire  substance  of  some  of  the  inferior  animals,  and 
in  all  it  enters  so  largely  into  their  composition  that  it 
produces,  as  it  were,  the  mould  of  the  entire  body 
and  of  its  individual  jmrf*,  so  that  if  it  were  possible 
to  remove  those  peciilior  matters,  which  arc  met  with 
in  the  more  perfect  creatures,  there  would  still  remain 
a  substance,  retaining  in  an  extraordinan,-  manner,  the 
form  and  tigurc  of  the  original  animal.  This  sub- 
stance, which  is  the  common  cellular  membrane,  is 
condensed  upon  the  external  surface,  so  as  to  form 
Uie  covering  cidlcd  skin ;  whilst  in  the  interior,  being 
modilied  and  somewliat  more  complicated,  it  gives  rise 
to  the  mucous  memiinme.  Thus  the  substance  of  the 
body  is  contained  betn'cen  the  skin  and  the  raucous 
membrane. 

In  most  animals  another  solid  is  found,  toljilly  dif- 
ferent from  the  cvUulfur  tissue,  namely,  the  muscular 
6brc.  It  forms  the  basis  of  the  muKcIt-s  which  are  fiir- 
nished  for  the  production  of  the  various  motions  of  the 
body. 

The  nervous  fibre  is  another  solid,  equally  distinct 
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bom  the  ceflidar  and  the  moscdbr;  it  nmstitides  the 
basis  (rf*  the  nerrous  system,  wfaicfa  is  the  instiaiuatf  o£ 
tauibiBtj. 

These  three  tubrtances,  the  cdhilar,  tibe  nBseolar, 
aad  the  nerrous,  form,  hj  their  nrious  comfaiBatioBs 
■Bd  modifications,  the  differoit  organs  (rf*  the  animal 
bod^.  These  majr  be  now  vtry  briedT  oiiHnented. 
Every  animal,  with  the  exceptioD  probably  of  some  of 
the  auimalcube,  possesses  an  external  sldn,  an  internal 
mucous  membrane  whidi  forms  the  wgan  of  digctfion, 
and  a  spongy  ceDular  tissue  contained  bdireen  than. 
In  most  animals  there  are  vessds,  by  which  the  nutri- 
tive matter,  absorbed  &om  tbeir  digesttve  appar^ns,  is 
carried  to  every  part  of  the  body ;  in  many  animals 
there  are  organs  of  secretion,  in  which  this  matter  is 
pmified  by  losing  a  portion  of  its  substance ;  and  also 
internal  organs  of  respiration,  which  are  dther  diqiersed 
in  the  form  of  tracbese,  or  concentrated  in  that  of  gills 
or  lungs  ;  in  each  case  the  nutritious  fluid  is  subjected 
to  the  influence  of  the  atmosphere,  and  in  consequence 
undergoes  several  important  changes.  The  preceding 
structures,  with  the  exception  of  the  skin,  are  subser- 
vient to  the  process  of  nutrition. 

The  greater  number  of  am'TTjuk  ue  provided  with 
muscles  for  voluntary  motion  ;  senses,  for  the  recqition 
of  external  impressions  i  nerves,  for  the  transmission  of 
sensation  and  volition ;  and,  lastly,  in  many  species, 
there  is  a  brain,  the  oi^an  of  perception  and  volition. 

All  animals  are  capable  of  reproduction ;  but  all  do 
not  possess  distinct  organs  of  generadon ;  in  most  in- 
stances, however,  there  are  male  and  female  organs, 
which  are  either  united  in  one  animal,  producing  a  com- 
plete hermaphrodism,  or  they  are  divided  between  two 
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iodindtulg,  so  OS  to  give  rUc  to  the  distinction  of  tJie 
sexes.  I 

The  form  of  every  animal  body,  iihhough  it  is  more 
or  less  rouudcd,  presents  an  ahnmt  intinice  variety  in  the 
diffcrmt  species,  each  of  which  has  a  contigur&tion  pro- 
per to  itself.  In  several  of  the  lower  classes,  the  body 
presents  a  radiated  disposition,  so  that  its  diftWont  parts 
are  placed  around  a  coiiimoo  centre.  In  nil  the  more 
perfect  animals,  the  body  is  ver)'  exactly  divided  by  a 
median  and  perpendicular  plahe,  into  t^vo  equal  and  sym- 
metrical  halves.  This  division  is  not  restricted  to  the 
surface,  but  extends  into  many  of  the  internal  parts  of 
the  body. 

There  are  certain  modifications  of  the  external  form, 
which  have  an  immedinte  influence  on  tlie  exercise  of  the 
animal  functions  ;  for  example,  in  the  superior  classes  the 
body  is  divided  into  a  head,  a  trunk,  and  extremities,  j 

The  head,  which  is  often  subdi\'ided  into  the  cra- 
nium ond  Jiice,  contains  the  great  centre  of  the  nervous 
system,  the  organs  of  pt;culiar  sensations,  and  also  of 
mastication.  The  trunk  is  usually  separated  into  two 
preat  cavities,  called  the  chest  and  the  abdomen  ;  in  the 
former,  the  central  organs  of  (he  circulation  of  the 
blood  and  of  respiration  are  lodged ;  in  the  latter  are 
contained  the  principal  parts  of  the  apparatus  of  diges- 
tion, of  the  secretion  of  urine,  and  of  generation.  Ma- 
ny peculiarities  are  exhibited  in  these  divisions ;  for 
instance,  in  some  animals,  the  body  possesses  but  a 
«ngle  cai-ity,  which  contains  all  the  organs,  particularly 
those  of  digestion  ;  in  others,  a  distinct  head  is  added, 
whilst  others  have  a  thorax  either  separate  fi-om  the 
hc-ad  and  abdomen,  or  confounded  with  these  cavities, 
nie  rerlebrateil  animals,  who  enjoy  the  most  perfect 
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organinttion,  hnvc  alwars  a  distioct  hend,  although  the 
chest  and  abdomen  arc  somedrnes  confounded. 

The  extremities  or  appendages  are  even  more  direr- 
sifted  in  their  dispodtioo  than  the  truok  of  the  body. 
The  radiated  animals  have  certain  appendages  around 
the  mouth,  calli-d  tentacula,  which  are  destined  to  mo- 
tion and  to  feeling.  The  antennx  of  the  Crustacea  and 
in&ects  appear  to  be  organs  of  sensation.  !n  most  ani- 
mals the  appendages  are  placed  in  pairs  upon  tlie  sides 
of  the  body,  and  are  more*  especially  de^'oted  to  motion  ; 
their  number  is  \'arious,  but  in  the  %'ertebr8ta,  there  arc 
never  more  than  four  members. 

In  concluding  this  review  of  the  organization  of  ani- 
mals, 1  shall  offer  a  few  remarks  on  the  functions  which 
they  exercise.  AH  organized  beings  exhibit  certain 
phenomena,  to  which,  taken  collectively,  is  given  the 
term  of  Life.  This  forms  a  marked  distinction  betweea 
organized  and  inorganized  bodies.  Tlic  former  are,  like 
the  latter,  subjected  to  the  influence  of  the  general  pro* 
perties  of  matter ;  but  this  influence  is  modified  and 
controlled  by  the  principle  uf  life. 

The  animal  functions  have  been  variously  arranged  fay 
writers  on  physiology,  but  as  I  shall  have  occasion  here- 
after to  notice  some  of  the  most  celebrateil  of  these  clas* 
aificationst  I  shall  in  this  place  merely  point  out  the 
arrangement  which  appears  to  be  the  most  judicious, 
lliexe  phenomena  may  be  divided  into  two  great  classes: 
1.  Those  which  are  connected  with  the  individual.  2. 
Thoac  which  belong  to  tiiu  species.  'ITie  first  include 
llm  functions  of  nutrition  and  of  external  relation,  and 
the  veoond  those  of  generation. 

Nutrition,  which  is  common  to  all  organized  bodies.* 

•S«p.4. 
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is  a  simple  process  in  the  lovrest  animals ;  but  it  be- 
comes complicated  in  the  more  perfect  species.  This 
complexity  results  from  the  endowment  of  voluntary 
motion,  which,  by  preventing  llie  direct  ubsorptioii  from 
the  earth  of  particles  ready  prepared  for  Douri^hment,  a 
process  which  occurs  in  plants,  renders  it  necessai-y  that 
the  alimentary  matter  of  an  animal  should  be  introduced 
into  tl^  body,  in  order  to  undet^  those  changes  by 
which  it  may  be  fitted  for  nutrition.  The  principal 
function  by  which  these  chant's  are  cfFccted,  is  diges- 
tion. The  food  in  every  animal,  with  some  unimport- 
ant exceptions,  ts  received  into  thetr  intestinal  structure, 
in  which  it  is  influenced  by  certain  juices ;  so  tliat  one 
part,  the  chyle,  is  separated  from  the  mass  and  then  ab- 
sorbed ;  it  is  subsequently  exposed  to  the  influence  of 
the  atmosphere,  and  is  thus  converted  into  a  proper 
nutritious  fluid,  which  is  usually  observed  under  the 
form  of  blood.  In  order  to  purify  the  nutritive  fluid, 
it  is  necessary  that  its  effete  parts  should  be  separated; 
this  elimination  is  accomplished  by  the  various  secrc- 
tion». 

The  real  nature  of  nutrition  and  the  mechanism  by 
which  it  is  effected,  arc  but  very  imperfectly  imderstoocl. 
The  little  success  that  has  attended  the  best  directed  at- 
tempts to  penetrate  the  mystery  of  this  wonderful  pro- 
cess, ought  not  to  excite  our  surprise,  when  we  reflect 
upon  the  extreme  minuteness  of  the  instruments  em- 
ployed in  it,  and  upon  the  diversilied  character  of  the 
various  substance  which  are  elaborated  from  the  com- 
mon mass  of  the  circulating  fluids.  Our  knowledge  of 
nutrition  is  in  fact  limited  to  the  obser\-ation  of  its 
effecta ;  we  only  know  that  in  tlie  higher  classes  of 
animals,  the  blood  is  the  common  source  from  which 
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tbe  particles  required  for  the  mippcHt  of  the  different 
organs,  bowc\*er  dissimilar  they  may  be,  are  derived ; 
tnd  a  decomposition  takes  place  in  the  t;llimate  res- 
ads,  by  which  means  a  portion  of  the  blood  becomett 
Bolid  and  is  deposited  in  the  suliiitance  of  each  organ 
of  the  body,  whilst  a  part  of  the  organ,  whaterer  it 
may  be,  becomes  fluid  and  is  carried  into  the  torrent  of 
the  circulation,  'lliis  reciprocal  action  of  composilion 
and  decomposition,  is  est^culud  to  the  preNer%'Htion  of  the 
vital  actions,  so  that  a  ^try  short  suspension  of  it  proves 
destructive  to  life.  The  activity  of  the  process  varies  in 
the  different  epochs  of  existence ;  in  the  commence- 
ment, the  deposition  of  nutritive  matter  exceeds  in 
quantity  the  absoqition  of  old  partides ;  it  is  u[>on  this 
excess  that  the  phenomenon  of  growth  depends.  In 
the  adult  period,  when  the  body  is  perfectly  formed, 
tJiere  is  an  etjuiUbrium  of  action.  In  the  advance  of 
age,  the  power  of  absorption  surpasses  that  of  deposi- 
tion, so  that  the  bulk  of  the  body  is  considerably  dimi- 
nished. This  formati\*e  process  may  be  justly  n^rded 
as  the  most  imporlitut  operation  of  the  i-conomy,  for  it 
is  not  only  essential  to  the  denJojiement  and  preserva- 
tion of  the  animnl  body,  but  it  is  equally  re({uired  in  the 
repiuration  of  the  effects  of  accident  and  disease. 

The  second  class  of  fiuielions  connected  with  tbe 
support  of  tlie  individual,  are  those  by  whidi  the  exter- 
nal relations  are  established  with  surrounding  objects. 
They  are  entirely  confined  to  tlie  animal  creation,  upon 
whicli  they  bestow  a  new  kind  of  existence  tobdly  dis- 
tinct from  mere  vegetative  life. 

'llie  animal  functions,  or  those  of  relation,  result 
from  two  i;reat  properties,  sent^ibility  and  contractility: 
upon  these  powers  L-qualiy  depend  tlw  simple  pheno- 
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meoa  exhibited  in  the  poh-pus,  and  the  complicated 
operations  in  maa.  lo  some  naimals  sensibility  is  coo- 
fined  to  tile  perception  of  impri'-ssions  which  are  marte 
upon  the  surface  of  the  Itotly  ;  and  motion,  to  the  general 
contmcdon  which  Ls  the  result  of  those  imprcitsionit. 
But  in  most  classes  there  are  organs  for  the*  exercise  of 
special  scn^^tioDs.  by  means  of  whicli,  ideas  of  the  pro- 
perties of  surrounding  bodies  are  acqiiireii.  These  bodies 
make  impressioufi  cither  upon  the  skin  or  upon  the 
peculiar  r)rgans  of  sensi:,  which  arc  transmitted  by  the 
nerves  to  the  central  mass  of  the  ner\-ous  system,  where 
perception  takes  place.  This  last  organ  is  also  the  seat 
of  those  mental  properties,  such  as  memoty,  nssocia- 
Uon,  imitation,  &c.,  which  are  enjoyed  by  animals. 

In  the  inferior  tribes  of  animated  beings  Uic  pheno- 
mena  resulting  from  contractility,  are  few  in  number 
and  simple  in  character.  But  the  superior  animals, 
which  are  endowed  with  a  more  perfect  organization, 
have  the  power  of  exercising  the  most  complicated  mo- 
tions with  astonishing  ease  and  rapidity  :  thus  tliey  can 
produce,  by  an  effort  of  volition,  the  most  trilling  move- 
ment of  each  individual  part  of  the  body,  or  a  change  in 
the  position  of  the  whole  machine.  Tlic  muscles  are 
the  material  and  obedient  agents  by  which  these  com- 
mands of  tlie  will  are  accomplished.  They  are  also 
connected  with  various  other  actions,  and  in  Uiose 
creatures  who  breathe  by  the  concentrated  organs  called 
lungs,  they  are  especially  the  agents  of  the  voice. 

We  hare  in  the  last  place  to  consider  tlie  functions 
which  are  destined  for  the  preser\'ation  of  the  species, 
namely,  tliose  of  generation.  As  death  is  the  natunj 
and  invariable  termination  of  life,  the  organized  world 
must  soon  have  ceased  to  exist,  if  the  Almighty  Being, 
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in  his  infinitu  wisdom,  had  not  provided  for  the  reno- 
vation of  the  different  tribes  of  animals  nnd  plants. 

Ever)'  li%Hng  being  is  endowed  with  the  faculty  of 
reproduction.  This  faculty,  which  is  inseparably  con- 
nected with  orgonimition,  is  cxcrclsvd  in  so  diversified  n 
miuiner  that  it  has  no  character  which  is  proper  to,  nor 
any  thing  which  is  common  to,  all  animals. 

In  many  respects,  especially  among  the  lower  animals, 
the  process  of  generation  is  similar  to  that  of  vegetables. 
Several  classes  have  no  particular  organs,  but  the  body 
ia  divided  into  parts,  each  of  whicli  acquires  the  pro- 
perties of  the  whole ;  tlius  the  millepede  has  been  ob- 
sen'cd  to  divide  (ipontaneously  into  two  portions,  upon 
the  smaller  of  which  a  head  and  a  biil  were  subsequently 
formed.* 

'  In  the  animals  rather  higher  in  the  scale,  generation  is 
accomplished  by  means  ofgenoos,  which  arc  atliichedfora 
certain  period  to  the  parent,  and  are  then  separated,  and 
ocqiiire  on  independent  existence ;  Uiere  are,  howei'er,  no 
distinct  organs.  In  the  vertebrala,  and  in  many  classes 
of  the  moUusctt  and  articulnta.  there  arc  spceial  struc- 
tures provided  for  the  process  of  reproduction,  which 
arc  called  tlie  sexual  organs.  By  the  o])eration  of  the 
female  organs  certain  bodies  called  ova  are  formed ; 
Uiesc  eggs,  being  influenced  by  the  organs  of  the  male, 
are  capal)le  of  commencing  an  action  within  themselves, 
by  which  the  embryo  of  a  new  animal  is  produced. 
Tlic  oMim  is  either  retained  in  the  body  of  the  parent 
untU  the  new  beittg  is  sufficiently  perfected  to  sustain 
an  independent  existence,  or  it  is  discharged  at  an  early 

*  Tiemblry,  Mfmolm  poui  I'lfiUoini  ifuii  0<ci«<)e  Colypc*.    Ucduil, 
AoUomie  Wmunle,  p.  29. 
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period,  and  in  this  case  the  embryo  is  developed  by  the 
operation  of  external  circumstances. 

Iq  concluding  this  sketch  of  animal  oi^nization,  I 
am  anxious  to  impres.^  upon  the  mind  of  the  reader,  that 
every  attempt  which  \b  made  to  dinde  and  arrange  tlie 
organs  and  functions  of  animated  beings,  must,  from 
the  inseparuble  connexion  which  exists  between  all 
parts  of  the  living  body,  be  imperfect.  Thus,  the  pro- 
cess of  nutrition  has  un  influence  on  that  of  generation, 
whilst  both  are  modiBed  and  assisled  by  the  operations 
of  the  nervous  and  muscular  systems.  On  the  contrar)-, 
the  animal  functions  are  affected  by  the  organic,  and 
depend  on  these  for  their  support.  We  may  agree, 
then,  with  a  distinguished  writer,*  when  he  says,  that 
in  animids  whouc  orgajiization  is  very  greatly  developed, 
life  appears  essentially  to  consist  of  the  reciprocal  action 
of  the  central  organ  of  the  vegetative  functions,  the 
heart,  and  of  the  principal  organ  of  the  animal  functions, 
the  brain  ;  of  the  circulation,  and  of  the  nervous  action, 
or  of  the  action  of  the  blooil  upon  the  nervous  system, 
Biul  of  the  ner\*ous  system  upon  the  organs  which  move 
the  blood.  The  other  phenomena  support  tliese  two 
principal  actions,  which  may  be  regarded  as  the  two  es- 
sentially vital  fuDctioos  of  animals. 
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Man,  although  the  most  perfect  product  of  the  cre- 
ation, lias  a  body  wbicb  closely  resembles,  in  its  inter- 
nal structure  and  vital  phenomena,  tliat  of  the  inferior 
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animals.  The  preceding  observations  lead,  ihen,  in  n 
natural  order,  to  the  examinntion  of  the  human  orga- 
nixation,  which  is  the  immediate  object  of  the  present 
work. 

The  investigation  of  the  human  frame  presents  two 
''points  for  coniiiderAtion  :  I.  The  extemnl  configuration 
""or  form.     2.  The  intwtiid  composition  or  texture. 

The  human  body,  like  that  of  all  orgunized  beings, 
•'htis  a  rounded  form,  which  is  not  only  evident  in  its  ex- 
ternal contour,  but  also  in  its  different  organs,  and  even 
in  the  minute  particles  of  which  these  are  composed. 
Thb  rotundity  depends  principally  on  the  laige  pro- 
portion of  fluids  which  enters  into  the  composition  of 
animals.  This  ta  seen  in  the  young  child,  in  whom  the 
limbs,  the  fiicc,  &c.,  are  distinguished  by  their  rounded 
forra  ;  whilst,  in  old  age,  when  the  humours  are  con- 
siderably reduced  in  quantity,  the  bod)'  loses  much  of 
its  original  form,  and  becomes  unequal  and  irregular 
upon  the  external  surfoce.  '■ 

TTie  length  of  the  human  figure  greatly  exceeds  its 
breadth  and  thickness.  The  degree  of  this  excess  is 
subject  to  \-ariation  in  the  different  epochs  of  life,  and 
also  according  to  the  robnstneA!)  and  embonpoint  of  the 
individual.  This  disposition  i<i  most  developed  in  the 
extremities,  where  the  bones,  mu-scles,  ves.ieU,  and 
nen-cs  arc  distinguished  by  their  length.  It  is,  however, 
frequently  met  with  in  the  trunk.  Some  anatomists  have 
endeavoured  to  prove  tliat  there  is  a  radiated  orrange- 
ment  of  the  organs,  but,  iJthough  the  vascular  and  the 
ncr\'ou.H  R)'slems  do,  in  some  degnie,  observe  this  order, 
yet  it  wo»dd  be  incorrect  to  receive  it  as  one  of  the 
chamcteristicB  of  the  human  fomi,  ■•'• 

In  all  the  superior  nnimuls,  and  consequently  in  man. 
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there  is  a  marked  srmmetr)-  in  the  exterior  and  partly 
b  the  interior  of  the  body,  so  that  we  may  regard  the 
body  as  being  divided  into  two  lateral  and  correspond- 
ing halves. 

The  symmetry  is  not  equally  defined  in  all  ports  of 
the  body ;  it  is  most  distinct  in  the  organs  which  he- 
long  to  the  animal  tVinctions,  and  least  so  in  those  which 
are  connected  with  nutrition.  Thus  the  hones,  the 
muscles,  the  nerves,  and  the  organs  of  Uie  senses  aic 
double;  whilst  the  stomach,  the  intestines,  the  liver, 
the  spleen,  &c.  arc  single.  There  are,  howe\'er,  many 
exceptions  to  this  law ;  for  example,  tlie  kclir)-mal 
glands,  the  salivary  glands,  the  mommit!,  the  tusticlcs, 
the  kidneys,  and  the  blood-vessels  are  nearly  symnie> 
trical.  There  are  several  parti  which  are  more  sym- 
metrica] at  the  period  of  their  formation  than  after- 
wards ;  thu«  the  liver  is  at  that  time  more  equally  di\-ldcd 
by  its  broad  ligament  j  the  heart  is  placed  more  perpen- 
dicularly in  the  chest,  and  Its  two  sides  nearly  corre- 
spond in  their  size  and  in  tlie  thickness  of  their  pa- 
rictes. 

This  dixHston  of  the  body  is  effected  by  a  vertical 
plane,  which  we  may  imagine  to  be  placed  exactly  Id 
the  median  line.  This  plane  forms  on  some  parts  of 
the  external  surface,  a  peculiar  appearance,  which  is 
termed  raph£;  as  the  raph^  of  the  perinxum,  of  the 
scrotum,  &e. 

In  many  of  the  internal  parts  there  is  a  partition  in- 
stead of  ft  mere  line  of  demar<^aliou.  This  is  seen  in 
the  spines  of  the  frontal  and  occipital  bones,  in  the  tidx 
major,  in  the  septum  lucidum,  in  the  septum  narium ; 
there  are  also  traces  of  it  in  the  mediastinum,  the  sus- 
pensOTy  ligament  of  the  liver,  &c.     These  different  lines 
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anr!  partitions  indicate  the  places  at  which  the  two  siifrt 
of  the  body  and  of  the  various  organs,  which  urc  s<'pa- 
ratcd  in  the  embryo,  are  subsequently  united. 

There  are  several  organs  placed  on  the  median  line, 
which  have  not  at  first  sight  a  sj-mmetriaJ  uppcitranct, 
but  which  possess  it  in  principle  ;  wc  have  examples  in 
the  tongue,  in  the  tnrynx,  in  the  thyroid  gland,  in  the 
prostate  gland,  in  the  heart,  and  LTen  in  the  vertebral 
column.  ' ' 

The  analogy  between  the  upper  and  lower  parts  lif 
the  body  is  not  so  strongly  chanicterized,  as  that  which 
we  have  traced  between  the  lateral  ports.  Still  it  is  ceri 
tain,  that  the  divisions  of  the  upper  extremity  have  con- 
siderable resemblance  to  those  of  the  lower:  thus  the 
arm  corresponds  to  the  thigh,  the  fore-arm  to  the  leg, 
and  the  hand  to  the  foot.  Tlie  differences  which  are 
obsen'ed  between  these  parts,  depend  on  the  diversity  of 
function  of  the  upper  and  lower  limbs.  Some  anatomists 
have  also  compared,  but  with  little  reason,  the  lumbar 
portioD  of  the  spine  will)  the  cer\'ical ;  the  large  ver- 
tebra; of  the  Sacrum  with  the  bones  of  the  head ;  and 
the  OS  coccygis  with  the  lower  jaw.  The  comiMirison 
has  even  been  carried  so  far,  that  it  is  said,  by  Mcckdf 
the  apparatus  of  respiration  is  companible  to  the  urinary^ 
and  tlie  thyroid  gland,  tlic  thymus  gland,  the  tongue;* 
and  the  nose,  to  the  orgims  of  gunemlion.  Tliis  ap- 
pears to  he  forcing  a  resemblance  which  does  oob' 
exist  in  nature.  The  same  anatomist  also  contends  for 
an  aiudopy  hotwecn  the  anterior  and  posterior  surfaces 
of  llie  body,  and  \vith  this  idea  he  ha.s  compared  the 
sternum  and  linca  alba  to  the  vertebral  column.  This 
comparison  is  as  objectionable  as  the  last,  ^'J 

The  detMls  which  1  lutve  mentioned,  sufficiently  prore 
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.Ihut  lliv  body  lias  a  symmotrica]  form.  But  in  demon- 
strating this  fuel,  it  is  not  pretvadvd  that  the  symmetry 
is  mathematically  correct.  There  are  many  exceptions 
to  it,  and  in  some  respecte  it  is  porticulurly  imperfect. 

The  human  body  is  divided  into  throi^  parts,  viz.,  the 
head,  the  trunk,  and  the  extrenuUes.  The  first  distin- 
guished by  its  rounded  6gtire,  is  plnced  on  the  upper 
pari  of  the  trunk,  on  which  it  is  supported.  It  lodges 
the  central  organ  of  the  nervous  system,  the  ot^ns  of 
the  senses,  with  tlie  exception  of  that  of  touch,  and  the 
organs  of  mastication.  The  second  paxt,  or  the  trunk,  is 
flattened  anteriorly  and  posteriorly.  It  consists  of  the 
vertebral  column,  of  the  thorax,  and  of  the  abdomen ;  the 
first  contains  the  nervous  mass,  which  is  called  the  spinal 
cord  ;  the  second  receives  the  central  organs  of  the  cir- 
ctJation  and  of  respiration,  and  tlic  third  encloses  the 
af}[uiretu$  of  digestion,  of  the  secretion  of  urine,  and  of 
generation.  The  extremities,  which  are  four  in  number, 
are  distinguished  into  the  superior  or  thoracic — and  in- 
ferior or  abdominal.  They  are  characterized  by  their 
lenglJi,  wliich  greatly  exceeds  their  other  dimensions. 
These  mraabers  are  di%ided  into  several  parts,  which 
are  joined  together  in  tlie  numerous  articulations,  in 
such  a  manner,  as  tu  be  admirably  calculated  for  varied 
and  extensive  motion. 

Tlie  different  parts  of  the  head,  trunk,  and  extremi- 
ties are  subdivided  into  a  certain  number  of  regions, 
the  situation  and  the  extent  of  which,  arc  principally 
determined  ,by  the  bones.  A  perfect  knowledge  of  the 
relations  of  these  regions  is  indispensable  to  the  Bur- 
geon, a.s  it  forms  the  most  certain  guide  to  the  situation 
of  the  %'arious  and  important  organs  which  are  concerned 


vritb  Ae  perAnmance  of  the  different  opcrtttions.  Th« 
study  of  tills  branch  of  our  xcienct*  livluiigs  to  what  has 
bc>«Q  judiclou^y  called,  topognipltictd  anatomy. 

The  human  body  consists  of  an  usstmblagc  of  fluid 
and  liolid  ports,  which  hnvir  a  mutual  influence  on  Cftcb 
other,  and  which  (experience  ut  every  moment  of  their 
exHtence,  certain  important  and  necessary  changes. 
They  are  so  intimately  combined  with  each  other  in 
the  organ;)  of  tlie  body,  that  it  is  impossible  to  effect 
an  entire  separation  between  them.  The  natttre  of  this 
comhiDation,  which  no  art  can  imitate,  is  but  imper- 
fi-ctly  understood ;  it  doubtless  depends  upon  the  in- 
fluence of  life,  so  that  when  this  is  destroyed,  the  union 
which  had  previously  existed  begins  to  yield  to  eliemical 
agents,  and  the  decomposition  of  the  organic  textures  is 
the  speedy  result. 

In  studying  the  wonderful  structure  of  our  frame, 
we  should  obsene  the  same  method  as  in  investigating 
the  nature  of  any  other  material  body :  that  is  to  My. 
we  should  endeavour  to  sepnrate  the  fluid  IVom  the  Mjlld 
parts ;  wo  should  examine  thesse  individually,  in  order 
to  aacertuin  their  properties,  tiieir  tiifferenci-s,  and  their 
uses ;  in  fact  we  should  annlysc,  aa  far  as  thi»  is  possi- 
ble, the  aniinid  body,  so  as  to  determine  the  nature  of 
its  conbtitULnt  parts.  This  mode  of  procedure  is  well 
calcidatcd  to  unravel  the  intricacy  of  tlic  human  organ- 
ization I  but  in  order  to  complete  our  knowledge  of  the 
dl.spo.sition  and  operations  of  this  compliciite^l  machine, 
it  is  nt-cessiUT  to  reverse  the  method  of  examination ; 
to  trace,  in  a  synthetic  order,  the  various  combinntiona 
of  the  fluid  antl  solid  materials  ;  to  study  the  prop«-tl« 
and  Msvn  of  the  different  or:gan» ;  and,  lastly,  to  com- 
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pare  the  relations  that  exist  between  them,  so  that  the 
share  which  each  enjoys  in  the  prociuction  of  the  vitel 
(riienomcna,  may  be  properly  distinguisherl. 
^  ■  The  researches  of  animal  chemistry,  to  which  anatomy 
■qd  physiology  are  so  deeply  indebted,  b&ve  shewn  that 
4he  human  body  is  composed  of  a  great  number  of 
elementary  substances,  which  are  termed  its  ultimate 
principles.  The  exact  numl>er  of  these  simple  matcriab 
has  not  yet  been  determined,  but  tlie  following  are  gene- 
rftlly  admitted  : —  ,^ 

ELEMENTARY  SUBSTANCES. 


I.  Aioie. 

9.  I>Dtuaiun. 

V 

S.  CuboD. 

10.  Msfpoium. 

11.  Iron. 

4.  Hydi^icD.   • 

12.  Chlorin. 

S.  Phoapbcnn. 

13.  Mai>trHn»of 

6.  Cttlcium. 

14.  Siliciom ' 

II 

7.  Sulphur. 

15.  Fluorio? 

f. 

6.  Sodium. 

16.  lodia  > 

^'^* 


The  combination  of  these  elements  in  different  forms 
and  proportions,  produces  certain  compounds  which  are 
called  the  immediate  or  proximate  principles  of  forma- 
tion. They  vary  considerably  according  to  the  age  of 
the  individual,  the  state  of  health,  and  other  circum- 
stances ;  so  that  it  i£  very  ditHcult  to  ascertain  what 
number  really  belongs  to  the  composition  of  the  healthy 

','  PROXIMATE  PRINaPLES. 

J  I.  OclUiD.   *  fi.  Mucin.  ^ 

^,  2.  Albumen.  7.  Um- 

3.  Fibrin.  8.  Pioomel. 

*  '  4.  Coloutinff  Mmi«t  of  the  Blood.      9.  Sugar  of  Hilk. 

(Olcin.  ,^f 

S.  FtU^Hattct..  ^Stearin. 

(CholottriQ. 


ACIDS. 


lai 


1.  Phetphunc. 
S.  Uric. 

7.  Oxtlie. 
S.  Aixiw. 

3.  Cutionic 

4.  Solphonc. 

5.  Mntatic. 

0.  Bui]me; 
10.  Purpuric' 
It.  Milir» 

6.  Beinoic. 

» 


The  omuigctncut  of  these  constituent  priQcip](%,  tnd 
the  form  tbey  present  in  the  fluid  atid  solid  piu-tii  of  the 
body,  have,  for  a  couaidcraWe  period,  occupied  the  at- 
tention  of  tlie  most  ctlebrnlcd  anatomists  of  Europe. 
Of  the  various  means  that  have  been  adoptijd  lu  eluci- 
date this  subject,  none  have  been  so  extensively  em- 
ployed as  the  microscope.     The  raagmfyiiig  powers  of 
this  instrument,  by  enabling  us  distinctly  to  perceive  the 
mortt  minute  particles  of  matter,  have  thrown  great  light ' 
on  the  intimate  composition  of  organized  bodies.    But 
in  acknowledging  the  advantage  which  has  beeu  deri\ied 
from  microscopical  researches,  it  is  important  to  state, 
that  much  of  their  value  is  destroyed  by  the  frequent 
contradictions  they  exhibit  in  their  resulLs.     These  dis- 
crepancies ha^-e  proceeded  from  se^'cnd  causes,  of  which 
the  most  influential  are  the  imperfection  of  the  instru- 
ment that  have  been  employed,  and  the  optical  decep- 
tions that  haw  so  freijuently  misled  even  tlie  most  skil- 
ful exiierimentalists.    In  the  present  djty  this  uncertainty 
exists  to  such  a  dcgra-,  that  few  points  concerning  the 
intimate  textures  of  tJic  body  can  be  considered  as  lirmly 
established  ;  and,  therefore,  the  readei  must  recei\"c  with 
caution  idl  dt-duction-s  that  are  derived  irum  this  source. 
We  arc  indebted  to  J.  F.  Meckel,  the  celebrated  pro- 
ftssor  of  anatomy  in  the  University  of  llallc,  for  some 
important  obscr^-ations  upon  the  minute  texture  of  the 


OP  TffB  BODir.  idi 


l» 


aoimfil  organization.  In  hift  excellent  ^fa^ual  of  Ana- 
tomy,* in  speuking  of  texture,  he  says:—"  It  is  pos- 
sible to  reduce  tbe  compound  parts  into  substances 
that  arc  more  simple,  and  which  in  their  turn  differ 
from  each  other  according  to  their  degree  of  simplicity. 
The  ultimate  constituent  parts  may  be  reiluced  by  ana- 
lysis into  two  substances ;  one  nf  these  possesses  a  de- 
termined form,  which  is  not  the  case  with  the  other, 
Although  this  is  also  capable  of  configuration.  These  sub- 
stances consist,  one  of  globules,  and  the  other  of  a  matter 
which  is  susceptible  of  coagulation.  The  latter  sub- 
stance, citherby  itself  or  united  with  the  globules,  forms, 
when  it  is  liquid,  the  fluids,  and  when  it  is  coagulated, 
the  solids  of  the  body.  These  two  material  elements 
are  not  ()olh  contained  in  ewrj'  fluid  or  solid  ;  the  glo- 
bules, however,  are  never  met  with  by  themselves  ;  they 
are  always  plunged  in  the  mid^it  of  the  coagulated  or 
coagubble  substance. 

'*  The  name  of  gIob\iles  is  not  strictly  applicable  to  the 
above  mentioned  particles,  for  it  is  proved  that  many  of 
them,  especially  those  of  the  blood,  have  not  the  same 
thickness  in  every  direction,  but  tliat  they  art  flat  and 
lenticular.  Howc%'cr  they  are  every  where  rounded, 
never  beiog  found  angular ;  hut  their  form,  their  volume, 
their  number,  their  colour,  and  their  chemical  composition 
neither  rcscmhle  each  other  in  different  snbjecfc*  nor  in 
different  part*  of  the  same  subject ;  they  also  vary  ac- 
cording to  the  period  of  life ;  so  that  the  above  charac- 
t^  are  transient,  and  liable  to  irregularity.  Thus,  with 
respect  to  form,  the  globules  appear  lobe  more  com- 
pound in  some  purts  than  in  others.     In  the  blood  they 

*  MnMol  d'Aoiiluniif!,  Otnfnle,  Dactiplive,  el  PuUiotoBiquc.  1>aa»- 
lattA  into  Pnmch  \>y  M.  M.  JoutJan  and  BraKbcl. 
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tre  composed,  according  to  many  observers,  of  a  cen- 
tral solid  part,  and  of  a  hollow   and  vesicular  part, 
kvhich  encloses  Uic  former  without  adhering  to  it.    Every 
Ivhere  eUc  their  structure  appears  to  be  more  simple, 
I  for  we  only  perceive  in  thnm  utie  of  tliese  two  partA ; 
[but  whaterer  may  be  the  region  of  the  body  in  which 
[they  are  examined,  we  distinguish  that  their  general 
form  is  ever}'  where  the  same  in  the  same  animal ;  that 
is  to  say.  they  are  never  found  oblong  in  one  place  and 
round  in  another.     In  nuin  tlicy  arc  rounded. 

"  With  rttspect  to  their  size,  the  globules  differ  very 
much  in  tlie  various  parts  uf  the  body  ;  they  are  smaller 
in  the  sul>stancc  of  tiic  Urcr  than  in  the  kidneys  or 
ipben.  Those  of  the  ner%'ou5  substance  are  of  a  smaller 
size  than  those  of  the  blood  ;  the  latter  arc  also  larger 
than  those  of  lymph,  of  milk,  or  of  chyle.  Tlieir 
number  is  also  vitriablo ;  thus  there  are  more  in  the 
blood  than  in  chyle  or  milk.  In  some  soliils  they  are 
entirely  wanting,  as  in  the  cellular  tissue,  in  the  fibrous, 
cartilaginous,  and  asscous  textures.  On  the  contrary, 
tliey  are  numerous  in  the  ner\'es  and  muscles. 

"The  colour  and  chemical  composition  of  the  globules, 
ue  generally  determined  by  tho^te  of  tJie  parts  in  which 
they  arc  placed ;  this  is  evident,  since  Uie  latter  are 
formed  by  the  former." 

't  I-  have  made  this  extract,  because  it  presents  the 
opinion  of  one  of  Uie  first  anatomists  of  Europe  ;  but  it 
is  doubtful  if  some  parts  of  it  are  correct,  at  least 
they  are  directly  opposed  in  several  respects  to  t^ 
careful    investigations     of    M.    Milne    Edwards,*    in 

*  Bechrtdtti  MiCTOKOplquM  nic  h  SUqcUir  Intime  <Ie»  Tmiwb  Org»- 
dOUH  eta  AnimaiH.  ExWt  ilea  Anutn  da  ScicD.  Nat.  lifiC  The 
cbMmiiont  of  Ui.  EJwariJt  wen  ofiginally  publwhcd  in  IlfK). 
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France,  and  to  those  of  Dr.  Hodgkin,  in  Kngland.  The 
fonner  thinks  that  be  has  establitihed  the  following 
lawB  : — 

1.  Thftt  the  elumentary  structure  of  the  following  tis- 
sues is  identical  in  all  animals ;  viz.,  the  cellular,  the 
fibrous,  the  vascular,  the  muscular,  and  the  nervous. 

2.  That  this  elementary  structure  is  globular,  tlie 
globules  hftinng  the  same  form  and  the  same  size,  what- 
ever may  be  tlie  animal  or  org:an  in  which  the  above 
tissues  are  examined.  He  considers  these  corpuscles  to 
possess  a  spherical  form,  each  having  a  diameter  of  ~  of 
a  millemetre. 

The  observations  of  Dr.  Edwards  are  the  results  of 
such  cautious  and  repeated  examinations,  that  it  is 
scarcely  possible  to  doubt  tlieir  accuracy.  In  Uie  year 
following  their  publication,  they  were,  however,  called 
hi  question  by  Dr.  Hodgkin.*  This  gentlcmim,  who 
has  employed  a  moat  perft-ct  microscope,  constructed  by 
Mr.  Lister,  denies  ttie  globular  structure  of  those  tis- 
sues, which  ha%'e  been  supposed  by  the  highest  autlio- 
lilies  in  these  matters,  to  possess  that  arrangement  in 
an  eminent  degree ;  for  example,  the  muscular,  iktvous, 
and  cellular  fibres.  I  have  had  sevend  opportunities  of 
examining  the  elementary  tissues,  by  the  kindness  of 
my  friend  Mr.  Cooper,  lecturer  on  chemistry,  who  is  in 
possession  of  a  very  excellent  microscope.  As  1  shall 
have  occasion  in  tlie  subsequent  parta  of  this  work,  to 
allude  to  these  observations,  it  is  only  necessary  to  remark 
in  this  place,  that  their  general  results  exactly  corres- 
pond with  the  statement  of  Dr.  Hodgkin. 

•  AnnaliorPhil.,Aug.  1S27. 
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OP  TUB  nuiDS  oa  humoobs, 
Section'  V. 

OF  THB  FLUIDS,  OR  HUMOURS. 

Tm  fluids  6nt  require  our  attention,  on  accouol  of 
their  importaocc  in  tJie  luumol  economy.  Tiiey  ore 
contained  in  the  solids,  of  which  they  determinu  ttie  vo- 
lume, the  form,  the  density,  and  in  general  the  physical 
properties.  They  enter  into  the  formation  of  every 
part  of  the  body,  howe%*er  dense  it  may  appear.  They 
are  in  most  instances  combined  with  the  solids,  w  ia 
tlie  substances  of  the  different  oi^ns  ;  in  other  places 
they  are  merely  in  juxta  position  with  the  latter,  being 
contained  in  the  canals  which  tliese  describe ;  such  is 
the  case  in  the  vascular  system,  in  the  excretory  tubes, 
&c.  The  humours,  ulthougli  they  arc  so  univenqUly 
diffused,  varj-  almost  indefinitely  as  to  their  proportion 
in  the  different  regions  of  the  body.  There  Ls  also  great 
Tariation  in  the  different  period.s  of  life.  In  the  first 
stage  of  existence,  the  emhr)'o  i.s  almost  entirely  com- 
posed of  fluids.  As  growth  proceeds,  the  solids  arc 
added,  and  the  body  acquires  considerable  firmness. 
Tlie  deposition  of  solid  and  the  absorption  of  fluid  mat- 
ter continue,  so  that,  iu  extreme  old  age,  the  animal 
Irnme  hecumeK  firm  and  condensed  ;  this  change,  which 
is  the  natural  attendant  on  the  advance  of  years,  ex- 
plains many  of  the  phenomena  which  are  then  ob- 
served. 

It  is  impossible  to  form  an  exact  estimate  of  the 
above  proportion,  because,  whatever  means  are  employ- 
ed, we  cannot  entirely  separate  the  fluids  from  the  so- 
lids ;  and,  in  addition,  there  are  many  solid  parts  which 
readily  become  liquid  ;  so  tliat,  in  the  process  of  desic- 
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cation,  they  are  coafounded  and  dissipated  with  the 
fluids.  Se%'eral  experiments  have  been  mnde  to  deter- 
mine this  question.  Professor  Chaussier  placed  « 
corpse,  weighing  120lbs.,  in  an  oven.  When  it  had 
been  desiccated  during  several  days,  he  found  that  the  ■ 
weight  was  reduced  to  121bs.  If  this  was  received  as  a 
sufficient  test,  the  proportion  in  the  adult  of  tlie  fluids 
to  the  solids  would  he  ten  to  one.  The  examination  of 
an  adult  mummy  gave  even  a  greater  proportion,  as  its 
body  weiglied  only  T^His.  Richerand  says,  the  fluids 
form  about  5-6ths  of  the  whole  body. 

A  correct  clas-sification  of  the  ^•ariou8  humours  has 
always  been  considered  of  importance,  in  consequence 
of  their  great  influence  in  the  production  of  all  healthy 
and  morbid  phenomena.  The  ancients  divided  them  into 
four  das&es :  viz.  the  blood,  the  Ij-mph,  or  pituita,  the  yel- 
low, and  the  black  bile.  Many  attempts  have  been  made 
in  modern  times  to  estal}lish  a  correct  arrangement  of  the 
animal  fluids,  but  few,  if  any  of  them,  are  entirely  free 
from  objection.  Several  chemists  have  cla&sed  the  hu- 
moura  according  to  their  peculiar  composition.  Thus 
Fourcroy  admitted  six  classes: — I.  The  saline  fluids. 
2.  The  oily  fluids.  3.  The  saponaceous.  4.  The  mucous 
fluids.  5.  Tlie  albuminous.  6.  The  fibrinous.  Professor 
Chttussier*  founded  his  division  of  the  humours  upon 
the  mode  of  their  formation  :■ — I.  The  arculaling  fluids, 
comprising  the  blood  and  the  lymph.  2.  The  perspired 
or  uxhaled  fluids.  3.  The  follicular  fluids.  4.  The 
glandular  fluids.  5.  The  fluids  produced  by  digestion  ; 
namely,  the  chyme  and  the  chyle.  This  classification, 
which  is  decidedly  the  most  scientific  and  perfect  that  bus 

*  Table  Synuplique  <ln  Humcun. 
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been  constructed,  Has  been  very  generally  adopted  by  tbc 
physiologists  of  Friiijtt!,  wid,  amongst  otlicrs,  by  M.  M. 
Magendie*  and  Adeton.f 

The  claiWiification  which  I  have  recommended  in  my 
lectures,  is  founded  upon  that  of  Chaussier.  According 
to  this  arrangement,  the  humours  may  be  divided  into 
four  great  classes :— 1 .  The  fluid  which  forms  the  blood. 
2.  Tlie  blood.  3.  TTie  fluids  which  are  formed  firom 
the  blood.  4,  The  fluids  which  are  returned  to  the 
blood.  Tlie  first  class  includes  only  the  chyle,  the  pro- 
duct of  digestion,  and  which  was  so  emphatically  called 
by  Hunter,  the  seed  of  the  blood.  The  second  class  in- 
cludes the  iirterial  blood  and  the  venous  blood.  The 
Uiird  cla.sa  comprehends  fluid-i  of  very  different  charac- 
ters ;  they  all,  however,  resemble  each  other  in  being 
formed  from  the  blood.  The  last  class  includes  only  th« 
lymph,  which  is  the  residue  of  nutrition,  and  which, 
altjiough  it  is  utways  doNcribod  by  the  same  nnme,  and 
is,  by  the  majority  of  persons,  ul&o  regarded  as  being 
always  the  same  fluid,  is  in  itself  an  extremely  com- 
pound substance,  and  is  rarely  composed  of  exactly  the 
same  materials. 

*  Cotnpc!n<liuraori*hj.,3cl«dit.  o(Dr.  Milii|^o'stnnkUtioa,  p.  13. 
t  Plijr.  dc  I'Hoiniiir,  torn.  1.  p.  1 18. 
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op    THE    CHYLB. 

I  shall  now  proceed  to  pve  a  summary  view'  of  these 
fluids. 

The  chyte  is  a  whiti»h  fluid,  which  is  separated  in  the 
intestines  from  that  pulp  called  chj-me,  into  which  the 
food  is  reduced  by  the  digesti\'e  process.  The  apj>ear- 
ance  of  the  chyle  varies  in  some  degree  according  to 
the  kind  of  aliment  from  which  it  h  formed ;  thus  it  ig 
of  a  milky  whiteness  when  it  is  extracted  trom  animal 
or  vfjjL'Uible  substances,  of  a  fatty  nature ;  whilst  it  in 
almost  transparent  when  it  is  derived  from  food  wliicb 
contains  uo  fat.  The  colour  hecomes  somewhat  more 
decided,  and  has  a  rosy  tint,  after  the  chyle  has  passed 
through  tlio  mesenteric  glands.  It  acquires,  however,  iU 
deep  red  colour  o-s  it  circulates  within  the  lungs.  I  have 
frequently  observed  the  effect  of  exjiosing  chyle  to  the 
influence  of  the  atmosphere ;  in  a  short  time  the  fluid 
assumes  a  rosy  colour,  which  becomes  deeper  as  the  ex- 
posure is  continued. 

Tliis  fluid,  which  has  a  great  resemblance  to  the  blood, 
undergoes,  when  it  is  removed  from  its  containing  ves- 
sels, a  spontaneous  coagulation,  and  divides  into  three 
parts :  the  one  solid,  which  remains  at  the  bottom, 
another  litiuid,  at  the  top,  and  a  third  that  forms  a  very 
thin  layer  on  the  surface  of  the  liquid ;  tlic  last  is  less 
distinct  in  the  chyle  which  is  formed  from  food  con- 
taining no  fat.*  The  liquid  part  is  similar  to  the  sc- 
rum of  the  blood,  and  the  solid  part  is  forn>ed  of  fibrin 
and  u  little  colouring  matter. 

Tlic  chyle,  examined  by  the  microscope  appears  to  con- 
sist of  a  thin  fluid,  which  contains  an  immense  quantity 
of  globules  ;  these  diff'er  from  the  particles  of  the  blood 
in  being  smaller  and  in  being  white,  or  at  most  slightly 

*  Htgcodir,  Coaxpoai.  of  Phy.,  p.  297. 
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tinged  with  red.  They  ore  of  different  sizes,  and,  ae~  ' 
cording  to  Mr,  Bauer,  they  are  enlarged  as  they  tra- 
rcne  the  meKenterie  glantU.  IVevost  and  Ehimos  have 
observed  in  the  chyle  of  the  rabbit,  the  dog,  and  hed^- 
bog,  globules  of  j~  of  nn  inch  in  diameter,  wry  similar 
to  thoM  perceived  in  the  blood. 

The  chyle  is,  in, all  probability,  completely  assimi- 
lated with  the  blood,  as  it  passes  through  the  pulmo- 
nary circulation,  although  many  imporUuit  and  neces- 
sary changes  are  effectud  in  it  before  it  rcnchcs  the  lungs,- 
more  especially  fts  it  traverses  the  glands  of  the  me- 
sentery. 

It  is  impossible  to  fofm  any  acoirate  estimate  of  the 
quantity  of  chyle  which  is  formed  in  any  given  time,  in 
connequence  of  the  didicidty  of  obtaining  it,  free  from 
intermixture  with  the  lymph.  There  can  be  no  doubt, 
howcx'cr,  that  the  quantity  Is  very  considerfiblo,  a&  a 
large  proportion  of  tlie  blood  is  constantly  expended 
in  performing  the  numerous  secretions,  iind  in  keeping 
the  oi;gBns  in  a  state  of  health  by  means  of  nutrition. 
A  fiict  is  mentioned  by  M.  Magendie.  which  will  assist 
the  jtidgment  in  thi.i  matter.  He  states  tliat  he  obtain- 
ed, from  the  thoracic  duct  of  a  middle-sized  dog,  half 
nn  ounce  of  fluid  in  five  minutes ;  this,  of  course,  was 
not  pure  chyle,  as  there  must  have  been  a  consider- 
able quantity  of  lymph  mixed  with  it. 

The  chemical  composition  of  chyle  lias  been  examined 
l>y  Vnuquelin,  Marcel,  Proul,  &c.  It  appears  that  the 
quality  of  this  fluid  varies  in  tlic  different  parts  of  its 
course.  Dr.  Marcet*  found  that  chyle  formed  from 
vegetable  food  is  nearly  transparent,  and  that  it  is  only 


*  MtJ  Cblr.  Tnnt.  vol  \i. 
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^^  uliglifly  tinged  of  a  red  colour  by  exposure  to  the  at- 
^^  moftpherc  ;  it  abo  resists  decomposition  for  a  consider- 
^H  able  period,  which  U  protiahljp  owing  to  the  large  quan- 
^m  tity  of  carbon  which  it  otrntuns.  The  chyle  from 
^P  animal  mstter  is  white  and  opdte ;  it  acquires  a  bright 
^H  pidk  colour  from  contact  nnth  the  atmobphcrv,  and  con- 
^f        taining  le»s  carboo,  and  much  more  of  the  carboaate  of 

ammonia  than  the  (weceding,  it  is  soon  decomposed. 

The  chyle  contains  a  fatty  substance,  which  is  coosi- 

fdcred  by  Dr.  Prout  to  be  incipient  albumea ;  it  also 
possesses  the  same  salts  that  exist  in  the  blood. 
The  blood,  or  the  nutritive  fluid,  is  of  such  imnKnse 
importance  in  the  economy,  and  is  of  such  an  extremely 
complex  nalun-,  that  the  full  investigation  of  oU  its 
properties  would  require  a  larger  space  than  the  limits 
of  tills  work  will  allow.  The  many  excellent  'works 
which  hare  been  published  upon  this  subject,  more  es- 
pecially that  of  Hunter,  render  any  detailed  account 
unnecessary.     I  shall  therefore  conline  myself  to  a  ge- 

Eneral  description  of  the  circulating  fluid. 
The  blood  is  n  very  compound  substance,  consisting 
of  a  colourlesK  fluid,  in  which  ore  suspended  numerous 
red  particles.  It  is  generally  admitted  that  it  contains 
three  distinct  substances ;  viz.  the  serum,  the  fibrin, 
and  the  red  particles.  Lately,  some  distinguished  phy- 
niologistii  have  asserted  that  there  are  only  two  sub- 
Mances — the  serum  and  the  coloured  particles,  each  of 
tbc  hut  consisting  of  a  central  white  corpuscle,  enve- 
.  loped  in  a  coloured  matter.     We  shall  again  have  oc- 

L  casion  to  allude  to  this  opinion. 

^H  The  blood  is  contained  in  the  heart  and  the  blood* 

^H  vwaels,  by  which  it  is  pr(>|M:Iled  and  conveyed  into 
^V        Cfcry  organ    of  the   body,  forming  all  its   individual 
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parts,  and  preserving  them  in  a  state  of  health'.  It  has 
a  peculiar  odour,  and  rather  a  nauseous  taste.  Tlie 
colour  of  the  blood,  in  the  nuperior  animals,  is  red. 
This  colour,  however,  appears  to  be  not  an  essential 
property,  as  there  are  many  dasses  in  which  the  circu- 
lating Ituid  is  coloiirk-ss ;  and  even  in  the  human  Hub- 
ject,  there  are  se^'cml  organs  whose  vessels  do  not  admit 
tlie  red  particles.  In  man,  who  possesses  a  perfect 
double  circulation,  (he  colour  of  the  blood  is  very  dif- 
ferent, according  as  it  is  contained  in  the  arteries  or  in 
the  veins;  in  the  former,  it  is  bright  scarlet;  in  the 
latter,  it  is  dark  or  modena  red.  The  cause  of  this  dif- 
ference of  colour  has  been  varimwly  explained  by  phy- 
siologists. Some  have  thought  that  it  depended  upon 
a  larger  quantity  of  iron  being  contained  in  the  venous 
fluid ;  that  .substuDce,  however,  is  found  in  an  equal 
proportion  in  the  arterial  blood.  There  is  every  reason 
to  believe  that  titc  cxcesK  of  carbon  which  is  mixed  with 
the  venous  blood,  is  the  real,  or  at  lea.st  the  principal 
cause  of  its  purple  colour.  This  is  proved  by  observing, 
as  in  the  experiment  of  Mr.  Hunter,  the  change  effected 
in  the  venous  fluid  whilst  it  circulates  through  tbe  pul- 
monary organ ;  or  by  attending  to  the  alteration  which 
takes  place  in  exposing  tht-  under  part  of  a  coagulum  to 
the  action  of  the  air.  In  each  case,  afler  the  dark 
blood  has  been  influenced  by  the  atmospheric  air,  it  is 
changed  into  the  light-coloured  fluid  which  is  seen  in 
the  arteries.  Now,  as  the  principal  phenomenon  pro- 
duced by  the  contact  of  the  air  with  venous  blood,  iit 
the  extrication  of  u  considerable  quantity  of  carbon  in 
the  form  of  gas,  we  may  conclude  that  the  loss  of 
this  substance  is  the  cause  of  the  scarlet  hue  in  the  ortc- 

a  'i 
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rini  fluid,  tis  its  presence  ui  of  the  modcnn  colour  in  the 
venouK  blood.* 

The  specific  gravity  of  the  blood  exceeds  that  of  water 
in  the  proportion  of  about  1 ,050  to  1 ,000 ;  it  varies 
from  1,050  to  l,12G.  It  is  probnble  thnt  Halter  com- 
mitted an  error,  when  he  calculated  the  weight  ns  high 
as  I,&37>  It  has  been  ascertained,  that  the  venous 
fluid  is  raUier  heavier  than  the  arterial ;  the  difference 
appears  to  depend  upon  the  excess  of  carbonaceous 
matter  in  the  former.  The  weight  of  the  blood  is 
oAen  altered  by  disease ;  in  one  instance  it  was  as  light 
as  1,022.  " 

The  temperature  of  this  fluid  is  nearly  the  same  as  that 
of  the  interior  of  the  body.  It  is  usuidly  98"  of  Fahren- 
heit's thermometer,  varying  to  102°,  which  it  seldom  ex- 
ceeds. The  heat  nf  the  l)loo(l  is  rarely  increased  during 
internal  inflammation  ;  instances,  howe\'er,  are  related, 
where,  in  fever,  the  temperature  of  the  body  has  been 
noted  at  107°,  and  in  tetanus  at  1  lO'.f  In  external  in- 
flammation, there  is  an  increase  from  4°  to  7°  in  the  tem- 
perature of  the  part.  In  the  cold  fit  of  ague,  the  hail 
of  the  blood  has  been  reduced  as  low  as  94".  The  blood 
Contained  in  an  artery  is  warmer  than  that  which  <Hr> 

*  The  iavotliguloni  ol  Hi-wion  prove  Ihc  afiecl  of  nit  in  changing  Um 
eulout  of  the  blood,  1  >hn11  <|tiotr  oncof  hit  Mpi>tLn)eiitt,uliich  UdKiriw 
ipcM  lliii  lutijtcl.  Hkving  luitl  bare  Oic  jiiRiilat  win  of  a  living  nbbi^  h) 
lied  It  up  in  Ihtec  places )  Ihcn  opening  il  Ixilvccn  two  of  iIk  lignluifSk  l>c 
l«t  out  Ihu  blood,  and  RIM  IImI  piirt  of  Ibc  vi^in  with  ait.  After  ultowiD);  il 
lo  ft*l  tin  flic  iiic  I)ccMiic  winii,  he  took  ntf  the  ligatuie  which  wpanlcd  tht 
ur  froni  llw  blood,  untl  Uien  geiilty  inixnl  thimi  KfMlMT.  H«  obtmti  DhI 
(he  nnow  blood  tunmed  a  morv  florid  itdiias,  wbcni  it  wu  in  contxl  vidi 
the  lir  bubbtet,  wlulu  in  nlhri  ^aiu  il  rmiaincd  of  lit  nnlont)  daik  coloiv. — 
Krptr.  /ufdi/v.  vol.  1.  p,  S.  " 

t  Dr.  niliutmn'*  Tnn*.  of  IUunK«b»ch,  p.  IM  WilMn'i  l^rum'oM 
tlir  Ulwl.  |>.  Id.  ' 
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adates  in  a  vein ;  Uic  mean  capacity  for  caloric  of  fir- 
teritt]  blood  being,  according  to  Dr.  Davy,, to  the  capa- 
city of  vcnouii  blood,  as  900  to  872. 

The  quantity  of  blood  which  circulates  within  the 
body,  cannot  be  ascertained  with  any  degree  of  aixruracy. 
It  ift  impossible,  whatever  are  the  mcuni>  cmjiloycd,  to 
rmnove  the  wttole  of  thi^i  tluid  from  Ils  containing  ve$> 
sets,  so  that  if  an  animal  be  deprived  of  all  the  i)lood 
which  can  be  extracted,  a  very  lai^  proportion  still  re- 
mains in  the  small  x'esscis  and  In  tiie  substance  of  the 
oigana.  .  But  even  if  the  whole  of  the  blood  could  be 
romovod,  the  age,  the  temperament,  the  stale  of  hciUth, 
and  many  other  ciraimstanccK,  so  greatly  influence  iLs 
proportion,  that  no  other  than  a  ver)-  general  concluaion 
could  be  formed.  The  illustrious  Harvey  calculated  the 
quantity  of  the  blood  as  being  i  of  the  whole  body.  It 
was  stated  by  Hidler,  Uiat  about  fifty  pounds  of  fluids 
circulated  in  the  body,  of  which  about  twenty-eight 
pounds  consisted  of  red  blood. 

Sir  A.  Cooper  performed  some  cxperimetits,  from 
which  he  concluded,  tliat  the  blood  constituted  frotn  '^  to 
g  part  of. the  body.  The  estimate  of  Ilaller  is  probably 
Dearest  the  truth,  but  even  that  can  only  be  regarded  as 
a  general  calculation.  It  is  almost  needless  to  state, 
that  Keil  committed  a  great  Cfror  when  be  estimated  Uie 
quantity  of  blood  at  one  hundred  pounds. 

In  defining  the  blood,  we  have,  in  accordance  with  the 
commonly  received  opinion,  called  it  u  Jluid.  There  is 
considerable  doubt  if  we  can  strictly  apply  tliat  term  to 
the  blood ;  because,  when  it  Is  observed  through  a  mi- 
croscope, we  perceive  that  a  considerable  proportion  of 
it  consists  of  aoUd  paiiiclcs,  which  tloal  in  a  transparent 
liquid.     It  is  then,  at  least,  a  very  compound  and  vis- 
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cid  fluid,  nnd  can,  as  wc  shall  immediately  team,  be 
very  readily  converted  into  a  solid  substJince.  The  sus- 
peniiion  of  the  solid  particles  in  the  trunspftrcnt  humour, 
k  a  H-isc  pro\ision  of  nature,  by  means  of  which  the 
blood  is  readily  propelled  tlirough  the  flexible  canals, 
which  convey  it  to  each  texture  of  the  body,  thus  allow- 
ing of  those  separations  and  divisions  of  its  moss  which 
lire  rcriuirc'd  for  its  passage  through  the  minute  vessels, 
uid  for  the  performance  of  secretion  and  nutrition. 

The  blood,  when  it  is  removed  from  the  living  body, 
becomefs  solid  ;  and,  indeed,  whilst  it  remains  within  it, 
solidity  is  a  most  essential  and  necessar)-  property  of 
one  of  its  component  parts.  The  process  by  whidi  the 
blood  is  changed  into  a  solid,  is  called  its  coagulation. 
It  is  by  means  of  this  process,  that  the  hard  parts  of  tho 
body  are  formed  from  the  blood,  and  arc  afterwards  by 
a  continued  deposition,  preserved  in  a  fit  and  healthy 
condition.  Coagulation  is  equally  necessary  for  the  pro- 
duction of  union  by  adhesion  and  by  granulation.  Such 
being  the  importance  of  this  process,  we  shall  describe 
the  principal  phenomena  connected  with  it. 

When  the  blood  is  removed  from  its  vessels,  an  aque- 
ous vapour  arises  from  it  during  the  time  it  preserves  its 
heat.  This,  which  is  called  the  halitus  of  the  blood, 
has  a  fetid  odour  resembling,  according  to  Haller.  that 
of  sweat  or  urine.  It  consists  of  hydrogen  and  carbon, 
mixed  with  which  Dr.  Bostock  has  detected  a  small 
quantity  of  animal,  and  e\'en  of  saline  matter,  which  ren- 
ders it  capable  of  undergoing  putrefaction. 

It  wtis  the  opinion  of  Mr,  Hunter,  that  no  calorie 
was  e\'olved  during  the  coagulation  of  the  blood.  The 
reverse,  however,  has  been  proved  by  several  obser\-crs. 
Fourcroy  relates  an  experiment  in  which  there  was  an 
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incrc&iic  of  hcut  to  the  amount  of  11°.  The  late  Dr. 
Gonlon  confirmed  this ;  the  increase  in  one  of  his  ex- 
periments being  6°.  Dr.  Dav)',  and  otherg,  however, 
fttate,  lliat  tlie  disengagement  of  caloric  is  very  slight. 
Dr.  Philip  has  proved,  by  direct  experiment,  that  gal> 
vaaism  miscs  the  tcmperutun:  of  arleriul  t>l()od  3°  or  4° ; 
it  also  rvndcrs  it  durk-colowcd.  It  is  remarkable,  that 
the  galvanic  power  has  no  effect  upon  the  warmth  of 
venous  blood.  ■ 

Whilst  the  coagulation  is  proceeding,  a  considerable 
quantity  of  carbonic  acid  gas  is  extricated.  This  was 
noticed  by  Sir  E.  Home,  who  founded  a  curioiLs  hy- 
pothesis on  it,  with  respect  to  the  organization  of  the 
fibrin.  Dr.  Scudamore  has  also  performed  some  expe- 
riments which  tend  to  pro\'e  the  dLsengt^^ement  of  car- 
bonic acid. 

The  blood,  after  it  is  taken  from  its  \'csscts,  remains 
fluid  for  a  short  timej  the  duration  of  which  is  intlu- 
enced  by  many  causes.  Subsequently,  it  begins  tu  as- 
sume the  solid  form,  a  tbin  film  being  first  perceived 
upon  the  surface,  and  atlenviyds,  as  the  change  proceeds, 
the  whole  mass  is  converted  into  a  sofl  jelly.  This  soon 
gi\'es  way  and  divides  into  two  parts ;  one  consisting  of 
a  firm  cake,  and  the  other  of  fluid.  The  first  is  called 
the  cras&amentum,  the  cruor,  or  the  clot ;  and  the  se- 
cond, which  surrounds  it,  is  named  the  serum. 

The  concretion  usually  commences  in  about  3-^  min. 
after  the  bloud  has  been  abstracted  from  the  body,  and 
the  whole  is  jellied  in  about  7  min.,  altliough  oflen  not 
until  16  or  20  min.  ;  and  frequently  a  much  longer  pe> 
riod  is  required,  the  blood  being  but  partially  coagulated 
in  24  hours.  At  the  end  of  10  or  12  min.  ibe  scrum 
begins  to  separate,  so  timt  on  cutting  into  the  dot  at 
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that  dtne,  the  incuions  are  immeduttely  filled  up  with 
Buid.  It  often  happens,  that  after  the  apparently  com-'" 
pletc  tteparation  of  tlie  crassameDtum  from  the  serum 
has  tjikcn  place,  the  former  continues  to  contract  even 
during  Kc/eral  days,  thus  pressing  out  and  increasing 
the  (juantjty  of  the  latter.*  Venous  blood  coagulates 
more  speedily  than  arterial,  and  a  small  quantity  sooner 
than  a  large  one. 

Tlie  period  of  coagulation  is  greatly  influenced  by  the 
state  of  the  vascular  system.  The  ingenious  Hewson 
contended  that  concrctjon  occurs  speedily  in  proportion 
to .  the  depression  of  tlie  vital  actions  ;  an  opposite 
opinion  was  entertained  by  Mr.  Hiry,  of  Leeds.  We 
are  indebted  to  Mr.  Thackrah,  of  the  latter  place,  for 
determining  the  question  by  the  most  conclusive  inves- ' 
tigationii.  These  consisted  in  receiving  bloix!  from  the 
«ame  animal  into  different  cups  in  a  full  uninterrupted 
flow,  and  noting  the  time  at  which  coagulation  com- 
menced in  each  cup :  it  was  otKerved,  tlmt  coagulation 
always  bt-gan  first  in  the  blood  which  was  last  removed, 
and  la-st  in  that  which  was  first  removed. f     Tlie  cxpe* 

•  Uunt«r'B  Trcatke  on  th«  Btood  nod  InflunmiiiioD,  vol.  i.  p.  33. 
t  Blood  WW  Rveitcd  rtoni  a  tiuck  honr,  ul  foil  petioiK  itxxil  1 J  niia. 
lalerwDlDy  belwum  iho  Ulliog  ncli  cup.     Cooctctioo  tifg«a  in 

HID.    Nrc.  t»a.   at. 

NM  II     10      N'.3  9    3* 

3  10      6  4 3    90 

Tliiw  cupt  ir«ra  fiiltd  wiib  the  blood  of  n  ibcvp,  at  the  ioUml  of  Iiilf  a 
aUaul»*- 

Mln.  Hte 

Id  Cup— coi^uUbon  btgui  in U    10 

« ...» «' »    « 

M , 0    » 

TIm  Hnw  naiili  wu  ptoducod  in  llie  liiinun  nibjecf.  A  pound  and  a  half 
cf  blood  WW  ramiXTcd  from  the  mii  of  a  fmule  labounnH  under  Ii-i-cr;  a 
jnrtiaa  of  wbicb,  nodnd  iu  a  Ics-cup  on  ibe  0ti(  iitfuMOti,  ii:i)uiuctl  fluid 
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riments  were  repeated  before  Mr.  Hey,  who  admitted 
ihttt  Ihej-  proved  what  Hewson  hiid  contended  for.  The 
cooctusion  drawn  by  Mr.  'Fhackrah  is,  that  "  tlie  blood 
cougulatcs  hIowIv  in  re^pjlar  proportion  to  the  tonic 
atate,  or  that  condition  of  the  system  in  which  the  vitiil '' 
powers  are  strongest."* 

There  is  a  point  of  grwit  practical  importance  con- 
nected with  the  process  of  cwLgulatioii.  I  idlude  to  the 
formation  of  the  sizy  or  huffy  coat.  This  conNiHts  of  a 
tough,  elastic,  yellowinh  sul»stancc,  which  is.  placed  at 
thu  upper  part  of  the  crassamentiim.  \u  thickness  vn- 
ries  from  the  '^  to  J;  or  ^  part  of  an  inch.  It  is  frequent- 
ly concave  or  cupped  upon  its  surface.  The  buffy  coal 
is  usually  observed  in  blood  which  has  been  abstracted 
during  inflammation,  allhougli  it  is  occasiomdly  Been  in 
other  states  of  the  system.  It  is  also  in  most  cases 
fanned  in  x-enous  bluod.  The  late  Or.  Gordon  was  in 
the  habit  of  exhibiting  a  ipedmen  of  it  in  arterial  blood. 
1  have  a].so  had  an  opportimity,  through  the  kindness 
of  my  friend  Dr.  Twecdie,  physician  of  the  Fever  Hos- 
pital, of  seeing  the  sizy  coat  imperfectly  formed  in 
Bomc  blood,  which  hud  been  taken  frt>m  the  temporal 
artery  of  a  man  labouring  under  fever.  The  cause  of 
the  formation  of  this  jjeculiar  crust  is  not  well  known. 
Hewson  thought,  but  erroneously,  that  the  blood  was 
attenuated  in  inflammation,  and  that  tlie  red  particles 
thus  more  readily  subsided  into  the  lower  port  of  the 
cnior,  leaxnng  the  lymph  or  fibrin  at  the  upper  part. 
But,  as  the  quantity  of  fibrin  is  actually  increased  during 
inflanuoatory  action,  some  other  cause  must  be  sought 

fat  tcvcn  minuta ;  a  timiiBt  quantity  lakcn  immcdialely  before  lying  up  llie 
ann.  wtu  cuki-il  iu  3  mia.  30  ace. 

*  AiilDquuy  inlu  thv  Nature  «nd  [*rupixtit3ort)ieBlcr(Kl,.p.47. 
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to  cxpbtin  tbb  phenomenoa.  It  is  {cnown  that  blood, 
which  18  taken  from  a  person  who  suffers  from  acute 
infliiininatioD,  remains  for  a  longur  time  fluid  than  it 
docs  under  urdinar\'  cirtnunstancts.  Now,  this  hein^ 
the  cane,  the  red  particlts,  which  are  beamier  than  the 
lymph,  h&ve  a  longer  time  to  subside  to  the  under  part 
of  the  crassamentum,  and,  consequently,  to  learc  the 
fibrin  on  the  superior  surface,  where  it  causes  the  crust 
we  have  been  descriliing.  Tlie  sizy  cout  h  occasionally 
present  in  diseases  of  debility,  cspeciidly  in  Hcuny-  It 
is  probable,  in  these  instances,  that  the  blood  is  atte- 
nuated on  account  of  the  accumiJation  of  &enim,  and 
that  the  expliuiation  of  Hewson  is  here  correct. 

The  cause  of  the  coagulation  of  the  blood  is  but  im- 
perfectly known,  notwithstanding  the  numerous  at- 
tempts which  have  been  made  to  discover  it.  It  is 
ni-i-dle^s  to  enter  into  the  detail  of  the  many  experiments 
which  have  been  instituted,  as  most  of  them  merely 
prove  what  are  not  the  causes  of  coogulation.  The  ex- 
posure to  cold  and  to  atmospheric  air,  and  the  loss  of 
motion,  hnvc  each,  in  turn,  buen  supposed  to  produce 
the  concretion  of  tills  fluid.  None  of  these  causes  is 
in  the  least  suiBcicnt  to  effect  the  process,  although 
they  may  more  or  less  assist  in  promoting  it." 

*  ThHt  cold  li  not  nn  dlicicul  cauK  of  cuaguUlion  i>  i«i>iiij  pfovcd. 
Ilemon  uccibunol  ihal  blood  mighl  be  froicn  nnd  nftcruanl)  ihawcd,  wilh- 
<mM  MiguUtkiti  tilting:  flsce-  'I  appvan  Ihnt  th«  blood  niMt  nw^tljr  can- 
al Itt  aabinl  (tmpentme,  nnd  spordily  al  l20>',e*ci)iiiorcM>KO0(dtiig 
loTlikcktili,  llian  nl  llio  fonnrr  ti«at.  At  40*  or  50°  concrrljOD  »oon  hagina: 
iHrlwwn  S^"  mid  ff.'-  jt  gcutrallv  n-aiaim  fluid,  and  at  32*  llic  laic  Mf,  Wil. 
•on  tblia  thm  lliu  blood  «ilt  fncM.     It  oont-ul.itn  I0<M  ilovly  b«««m  €(r 

Tlw  «KpaiUN  M  Bir  it  no*  Btomarj,  u  HunteT  found  ihai  (he  lilood  b»- 
cam*  ooagnliMd  whra  M  wm  pbml  Id  •  r»cu<>m.  Cougiilalioii  aha  onnn 
to  laagnM^  vhrn  *tat  cm  bo  so  dJmcl  cwudubioMii)  wflb  Ihe  naoi- 
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There  are  two  theories,  however,  which,  from  Lheir 
importance,  require  a  brief  notice  in  this  place. 

Mr,  Hunter,*  from  observing  that  the  yolk  and  the 
aJbumen  of  an  ugg,  which  are  substances  (le^'oid  of  ap- 
partnt  organization,  are  capable  of  resisting  putrefac- 
tion, was  led  to  institute  a  most  interesting  set  of  ex- 
pcrlmontji  and  observations,  which  convinced  him  tJiat 
the  blood  was  endowed  with  life.  He  supposed  that 
the  fluid  state  of  tJie  blood  depended  upon  what  be 
termed  its  living  principle ;  but  he  also  admitted  that 
the  fluidity  was  connected  with  the  containing  and  living 
vcsscls-t  The  proccsiii  of  coagTilalion,  according  to  this 
eminent  man,  depends  upon  a  vital  operation,  which 
bean  a  singular  resemblance  to  the  contmction  of  the 
muscular  fibre.  In  certain  iiinris  of  death,  as  in  that 
produced  by  anger,  by  electricity,  by  a  blow  on  the  sto- 
mach, &c.,  the  blood  does  not  coagulate,  nor  do  the 
muscles  contract.  The  absence  of  these  two  pheno- 
mena, which  are  so  constantly  obser%'cd  after  ordirmrj' 
death,  appears  to  result  from  the  sudden  and  total  anni- 
hilation of  the  powers  of  life  in  the  above  instAnces. 
'nic  similarity  of  muscular  contraction  and  the  coagu- 
lation of  the  blood,  is  rendered  more  striking  by  the 
fact,  that  Uie  chemical  composition  of  fibrin  is  neurljr 
the  same  as  that  of  muscle. 

The  second  hypothesis,  which  is  opposed  to  that  of 
Hunter,  has  been  supported  by  some  experiments  per- 
formed by  Sir  A.  Cooper,  and  more  particularly  by  Mr^ 

phere.  Rem  will  not  proJow  ooncrption ;  for  blood  whioK  fau  been  fixed 
bdwixti  two  lignlures  in  tbe  jugular  vein  o(  liung  Bnimul*.  hot  been  f^iuExl 
fluid  tl  the  end  of  no  bout. — TAnciraA.  Inij.  p.  (TZ. 

•  Ttvalue  on  the  Blood,  vol.  i.  p.  137, «( ttf. 
t  Ibid.  p.  40. 
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ThacknJi.  The  conclusion  which  lins  hoen  ilrawn 
from  Uiwic  invusUgalioiis,  is,  that  tlie  vital  or  nervous 
influence  of  the  containing  vessels  is  the  cnuse  of  tho 
fluidity  of  the  tilood  ;  and  that  the  l<»s  of  this  influence 
produces  coa^littion.  TheexijerimenLsof  Mr.  Thncknth 
distinctly  prove  that  a  portion  of  blood  which  i&  re- 
ceived into  a  dead  vessel,  is  always  more  speedily  coii^> 
latud  than  when  it  is  retained  by  ligatures  in  the  living 
vein.  The  inference  of  this  ftict  is,  that  tlie  vitality  of 
the  vesHeU  has  on  immudiutv  effect  upon  the  blood,  and 
retards  its  concretion. 

In  comparing  these  two  hj-pothcses  and  the  argu- 
ments upon  which  they  are  founded,  the  balance  is  de- 
cidedly in  favour  of  the  Huntcrian  doctrine.  The  blood, 
while  it  is  contained  in  the  living  body,  .and  after  it  is 
ubstrftcled  from  it,  exhthits  such  plicnomenn  in  the 
changeti  it  undergoes,  that  cannot  be  explained  merely 
■by  the  operation  of  mechanical  or  chemical  laws.  This 
position  might  be  supported  by  numero».s  proofe,  but  I 
-shall  only  quote  two  of  the  most  striking  character.  It 
was  shewn  by  Mr.  Hunter,  tliat  blood  newly  drawn  from 
its  vessels,  recjuircs  u  greater  degree  of  cold  to  freeze  it, 
than  is  necessary  to  produce  the  same  cSccl  upon  a  por- 
tion of  blood  which  hiLS  alrcudy  been  once  frozen:  In 
this  instance,  the  blood  just  taken  from  the  living  body, 
has  a  power  within  itself  of  resisting  the  effect  of  a  low 
-temperature,  which,  from  analogy,  we  should  conclude 
depends  on  vitality.  Hie  valuable  observations  of  Dr. 
Hodgkin  afford  a  second  fact,  which  leads  to  the  same 
conclusion.  He  has  discovered,  that  the  red  particles 
of  the  human  blood  and  that  of  mammiferous  animals, 
arrange  themselves  spontimeously  in  piles  or  niulenux. 
He  conceives,  aud  I  believe  justly,  tliat  this  tendency  lo 
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lurrangcmcnt  docs  not  entirely  depeod  upon  ordinary 
Httractk>n,  but  on  that  of  life,  because  it  is  different  ac- 
cording  to  the  animul  used  for  the  experiment,  and  also, 
l>ecnuse  it  is  dimintshcd  when  the  blood  has  been  soine 
time  removed  from  the  I)ody. 

'I  The  ingenious  experiment  performed  by  Mr.  Thnck- 
ruh,  instead  of  disproii-ing  the  vitality  of  the  bluod,  as 
thnt  gentleman  appears  to  suppose  they  do,  powerfully 
substantiate  the  contrary  opinion.  We  learn  from  them,' 
that  the  blood  receives  an  influence  from  the  li\-ing  vein'. 
in  which  it  is  contained  ;  but  I  think  it  will  l>e  admitted,' 
that  the  blood  must  itself  be  endowed  with  life,  in  order 
that  it  may  be  capable  of  being  affected  by  the  ner\-ou» 
influence  of  ib^  containing  vessds  ;  for  it  is  self-evident,-* 
that  no  fluid  deprived  of  \ntality  can  receive  any  iniprciw 
sion  from  simply  being  introduced  into  a  living  vessel. 

In  concluding  these  observations  on  tlie  process  of 
coagulation,  I  may  state  thai,  althougli  the  doctrine  of 
the  vitality  of  the  blood  may  lie  considerc^d  as  establish- 
ed, yet  it  is  nea:ssHry  to  ndmit  tlie  direct  influenre  which 
is  exerted  over  that  fluid  by  its  vessels.  A  mutual  sym« 
pnthy  exists  between  the  circulating  fluid  and  the  tuhcH 
which  convcy.it ;  a  svinpatliy  thnt  is  manifest  in  health 
and  disease,  and  which,  being  well  understood,  would 
remove  much  of  llic  contradiction  that  at  present  in- 
volves the  consideration  of  the  question,  which. 1  have 
cndcavourcd,  however  imperfectly,  to  elucidate. 

In  tlie  preceding  pages,  Llie  blood  has  been  described 
as  consisting  of  a  common  mass.  I  shall  now  proceed 
to  consider  the  different  parts  of  which  it  is  composed; 
and  which  are  generally  admitted  to  be  thrte  in  num- 
ber:— I.  The  Serum.    2.  The  Fibrin.    3.  The  Red  IW. 
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tides.  When  the  circulating  blood  is  examined  through 
the  microscope,  only  two  Hubstaaces  can  be  distin- 
guished, viz.  a  transparent  fluid  and  the  coloured  cor- 
puscles. Some  continental  ph)-sinlogLsts  contend,  that 
these  two  alone  are  the  component  parts  of  the  blood. 
Each  particle  is  described  as  consisting  of  a  central  white 
oorpuiclo,  which  h  enveloped  in  a  coloured  matter; 
these  are  imited  in  the  blood  whilst  it  circulates,  but 
immediately  that  it  is  removed  from  its  vessels,  the  co- 
louring nutter  aban<tons  the  central  white  part,  and  the 
particle-4,  deprived  of  their  envelope,  unite  together  so  la 
to  form  what  is  called  the  lymph.  The  mare  minute 
examinations  that  hai'e  been  made  in  this  country,  dis- 
prove tlie  existence  of  such  particles  as  are  described 
above,  and  have  shewn  that  this  new  theory  is  erro- 
neous. 

Of  the  Serum. — This  is  the  fluid  portion  of  the  blood, 
Mrhich  is  separated  by  the  process  of  coagulation,  and 
occasionally  in  the  interior  of  the  t>ody.  It  is  of  a  pale 
yellow,  or  straw-cotour,  and  oflen  tinged  with  green. 
It  is  frequently  of  a  deeper  hue,  and  more  rarely  it  t& 
of  a  milky  whiteness.  The  latter  appearance  has  been 
attributed  to  an  iatennixture  with  chyle,  and  also  to 
the  prpjience  of  oil  r  it  is  uncertain  whether  citht-r  of 
tJiese  be  the  true  explanation  of  tliis  pheuomenon. 

The  specific  gravit)'  of  the  senim  in  subject  to  varia- 
tion ;  but  it  Ls  always  lighter  than  the  fibrin  and  the  red 
particles.  Tlie  medium  weight  is  about  1030  ;  in  dis- 
ease it  has  been  met  with  as  low  as  1004,  and  as  high 
OS  1080. 

Tlie  quantity,  in  the  human  subject,  \%  aflfccted  by  the 
state  of  Uie  individual ;  it  is  less  than  a  half,  but  more 
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than  B  third  of  the  whole  mom  of  the  Mood.  Mr. 
lluickrah  says,  it  beurs  u  proportion  to  tlie  erassamen- 
tum  of  ro  to  1*3.  Although  the  scrum  is  not  capable 
of  undergoing  spontaneous  coagulation,  yet  it  assumes 
the  concrete  form  by  the  agency  of  heat,  acids,  &c.  In 
order  to  coagulate  serum  by  heat,  t60''t  and  somotimea 
167%  are  required.  During  this  proct^ss,  the  ultiuini- 
nous  part  becomes  solid,  ii  large  portion  of  water  evapo- 
rates, and  a  small  quantity  of  a  thin  fluid  remains.  Tlie 
lost  substance  was  termed,  by  Senac  and  Hunter,  the 
sewsitj/;  it  contaiiis  some  animal  matter,  which  wa.t 
thought  by  Fourcroy  and  otliers,  to  be  gelatin.  This  i« 
denied  by  Dr.  Bostock.  Senun  is  also  coagulated  by 
spirits  of  wine,  volatile  spirits,  different  acids,  and  by 
the  oxyrauriatc  of  incrcurj'. 

The  chemical  properties  of  serum  have  been  a.scer- 
tained  by  Marcet,  Berzetius,  and  others.  It  conslstJ)  of 
albumen,  of  water,  and  of  certain  salts ;  sulphur  has 
also  been  mentioned  as  one  of  the  component  parts,  but 
Dr.  Bostock  considers  the  existence  of  it  in  the  blood, 
M  problematical.  The  following  is  the  analysi.s  of  Dr; 
Marcet :— Water,  900*00;  albumen,  86-80;  muriates 
of  potash  and  soda,  6'60  ;  muco-extractive  matter,* 
4'00  ;  subcarbonate  of  soda,  TGS  ;  sulphate  of  potash, 
0'36  ;  earthy  phosphates,  060=  1000. 

The  most  imporlant  part  of  the  blood  is  the  coagu- 
Inble  lymph,  the  gluten,  or,  more  correctly,  the  fibrin. 
Hunter  named  it  coagulating  lymph,  to  designate  its  pe- 
culiar property  of  spontaneously  coagulating.  It  con- 
sists of  a  tough,  elastic,  and  whitish  substance,  which  is 

*  Bencliiii,  whaw  nnalyiU  vsrin  but  lillli;  Fiutn  llie  above,  uyt,  liiut  llie 
muM-ctiiaicIivo  nutter  d  impute  ladala  or  todu  ignited  to  a  portion  of  Diiiinnl 
nutUr. 
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compoecd  of  string)-  Bhn»,  laid -in  striie,  nnd  cren  in 
lamins.  Sir  £.  Home  Ittis  dtccribLHl  in  it  minute  white 
gtoliulcM;  which  arc  much  smaller  than  the  red  particles. 

The  fibrin  is  transparent  whilst  it  circulates ;  but 
when  it  is  congutatctt,  it  is  nirely  entirely  free  from  the 
colouring  matter,  and  perhaps  never  from  the  scruray 
the  yellow  tinge  of  which  is  thus  communicated  to  the 
lymph. 

The  weight  exceeds  that  of  the  serum,  birt  it  is  less 
than  that  of  the  red  particles. 

The  quantity  is  greatly  influenced  by  the  state  of  the 
system  when  it  is  removed.  Berzelius  has  said,  hut  I 
know  not  how  correctly,  that  the  crassamentum  coniiists 
of  lymph  '36,  and  of  colouring  matter  ■64. 

The  analysis  of  fibrin  is  as  follows : — Carbon,  53*360; 
oxygen,  19-685;  hydrogen,  "-021  ;  azote,  19-934  = 
100-00.  The  last  clement  is  found  in  larger  proportion 
dun  in  any  other  fttiimal  substance.  Hatdiett  states, 
that  there  are  some  traces  of  albumen. 

Tile  colouring  matter,  whatever  it  is  composed  of, 
although  Uic  least  important  part  of  the  blood,  hai 
received  more  attention  than  either  the  senim  or  thfe 
fibrin.  Tliat  it  is  not  an  essential  part  of  the  nutri* 
tive  fluid,  is  erident  by  its  absence  in  many  trilxM  of 
animals,  and  by  its  partial  existence  in  the  very  high- 
est. The  supply  of  red  blood,  however,  seems  to  be 
necessary  to  the  exercise  of  the  vital  functions  when 
these  are  performed  with  any  degree  of  ]Jcrfcction  ; 
thus  the  principal  part  of  the  body  t)f  many  species 
of  fishes,  receives  only  colourless  fluids ;  whilst  the 
heart,  the  gills,  Sec.  are  nourished  by  red  blood.  It 
is  diflieult  to  aseertain  bow  the  coloured  parts  are  first 
formed,  or  of  what  they  actually  consi&t,     Hewson  con- 
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tended,  that  each  is  formed  of  a  central  solid  particle 
which  is  contained  in  a  transparent  vesicle.  He  enter- 
tained some  pecrulmr  ideas  concerning  the  origin  of  these 
two  component  parts.  He  supposed  that  the  vesicle 
was  formed  in  the  lymphatic  vckscU  ;  the  solid  partlclu 
in  the  lymphatic  glands  ;  and  that  tlic  red  colour  vias 
produced  hy  the  action  of  the  spleen. 

Sir  E.  Home  and  Mr.  Bauer,  in  this  country,  and 
Prevost  and  Dnmas,  on  the  continent,  have  revived  this 
idea  6f  the  existence  of  a  solid  coq»isclc  heing  contained 
in  ah  erfvelope.  Sir  E.  Home  has  detected  globules  la 
the  chyle,  sonle  of  which  are  as  large  as  those  of  tlie 
blood ;  he  thinks  that  lliese  hodies  acquire  Ineir  red 
colour  by  their  exposure  to  the  air  in  the  interior  of  the 
ptiltnonary  organs,  where  they  are  changed  into  the  par- 
ticles of  the  blood. 

.  According  to  some  recent  investigations  of  Dr.  Hodg- 
Idb,  the  opinions  of  Lceuwenhoek,  Fontunn,  Home,  and 
6thert,  concerning  the  globular  form  of  the  red  par- 
ticles, are  altogether  erroneous.  He  also  controverts 
the  statements  of  Hewson,  Homo,  Prevost,  &c.,  as  to 
the  existence  of  the  central  globule  and  the  external 
vesicle ;  nor  could  he  perceive  the  separation  of  the 
colouring  matter,  said  to  take  place  by  Home  and  several 
continental  physiologists,  in  a  few  seconds  after  tlic  par- 
ticles have  escaped  from  Ihir  body.  Instead  of  being 
spherical,  "  the  particles  of  the  hunlan  blood  appear  to 
consist  of  flattened  cukes,  whidi,  when  seen  singly,  apjjfcar 
to  he  nearly,  or  quite  colourless.  Their  edges  are  rounded, 
fend  being  the  thickest  part,  occasion  a  depression  In  the 
middle,  which  exists  on  both  surfaces.  This  form  per- 
fectly agrees  with  the  accurate  obsen-ations  of  Dr.  Young, " 
'*  When  the  blood  of  man,  or  of  the  mammifenc,  all  of 
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which  pONMM  circular  particles,  U  examined,  considerable 
agitation  is  at  first  seen  to  take  place  among  the  particles ; 
but  aH  this  subsides,  they  apply  themselves  to  each  other 
bj*  their  broad  surfaces,  and  fonn  piles  or  rouleaux,  which 
oiftcn  agaio  combine  amongst  themselves,  the  end  of  one 
being  attached  to  the  side  of  another,  producing  ut  times 
Very  curious  ramifications."  1  have  given  these  extracts 
from  the  paper  of  Dr.  Hodgkin,  because  it  appears  that 
his  observations  are  extremely  correct.  Tbc  experiments 
were  made  with  tlie  assistance  of  a  vcr)-  powerful  and 
perfect  microscope,  constructed  by  Mr.  Lister,  a  gentle- 
miiri  who  has  paid  considerable  attention  to  this  subject. 
Through  the  kindness  of  thcM:  gentlemen,  I  have  had 
an  opportunity  of  examining  the  human  blood  with  this 
instrument,  and  my  obser\'ation  entirely  confirmed  tliat 
of  Dr.  Hodgkin,  excepting  that  I  thought  a  central  cor- 
puscle miglit  be  detected. 

The  size  of  the  particle  iias  been  very  differently  esti- 
nuted.  It  is  very  minute,  which  probably  will  account 
for  tlic  diticrepHricies  that  exist  in  the  following  measure' 
mcnts.     The  diameter,  according  to 

Jurine,  is        ^  part  of  an  inch, 

Ditto,  in  a  second  measurement,  ^  — 

Bauer,  without  colouring  matter,  ^         — 

Bauer,  with  it '  — 

Wooluston j^  — 

Young ^  — 

Kftti^r ^        — 

IVevost  and  Dumas  •     •     ■     •  «^         — 
Ho<lgkin j^  — • 


COLOUR  AND  SPECIFIC  GRAVITY. 


The  size  certainly  varies  in  different  animals,  being 
largest  in  fishes  and  smallest  in  man  and  the  mammalia. 
The  magnitude  does  not  depend  on  the  relative  bulk  of 
the  body,  for,  according  to  I^ecuwenhoek,  the  particles 
arc  not  larger  in  a  whale  than  in  the  smallest  fish. 

The  colour  of  the  particles,  which  is  red,  has  been 
attributed  to  various  causes.  It  has  been  ascertained  by 
Bcrzclius,  that  tht!  particles  contain  a  proportion  of  the 
red  oxide  of  iron,  and  tliis  substance  has  been,  in  con- 
sequence, very  generally  considered  as  the  cause  of  the 
colouration.  Berzelhis  himself,  and  also  Brande,  Pre- 
rost,  and  others,  do  not  conceive  Uiat  the  colour  of  the 
blood  depends  on  the  iron  which  it  contains,  but  on  a 
peculiar  animal  dye  or  jelly.  Whatever  be  the  nature  of 
the  colouring  matter,  it  is  certain  that  the  action  of  the 
atmospheric  air  is  necessary  to  its  production.  I  have 
often  perfonncd  the  experiment  of  exposing  a  portion  <if 
diyle,  recently  taken  from  a  dog,  to  the  influence  of  the 
air,  and  I  have  always  seen  that  the  chyle  loses  its  milky 
appearance,  and  gradually  assumes  a  rosy  tint  on  its 
Gurfaco. 

'  The  specific  gravity  of  the  particles  exceeds  that  of 
the  other  constituents  of  the  blood  ;  it  is  thus  known 
that  the  former  sink  into  the  lower  part  of  the  crassa- 
mentum. 

•  The  (juantity  has  not  been  very  accurately  ascertained  ; 
Heraelius  calculated  that  the  partick-s  formed  sixt)'-lbur 
parts  of  the  crassameutum  in  the  hundred. 

The  chemical  properties  of  tliese  bodies  have  occupied 
considerable  attention,  but  the  results  are  not  satisfac-' 
tory.  Berzeiius,  Fourcrny,  and  others,  thought  they 
could  detect  a  quantity  of  the  red  oxide  of  iron.     Mr. 
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Brando  detected  a  minute  quantity  of  iron  in  the  aslies  of 
the  «.Tum  and  tibrin  as  well  us  in  those  of  the  red  glo- 
bules ;  but  he  supposed  that  the  red  tint  is  produced  by  u 
peculiar  animal  mutter.  Wells  altogether  denied  the 
existence  of  iron.  The  question  appears  to  be  decided  hy 
Dr.  Engelhart,*  in  favour  of  Uie  opinion  of  Berr^elius. 
lie  has  detected  the  per  oxide  of  iron  in  the  proportion 
of  n  half  per  cent.  ;  it  is  confined  to  the  particles,  its 
presence  not  being  indicated  either  in  the  serum  or 
fibrin.  Tlie  colouring  matter,  when  incinerated,  leaves 
the  80th  part  of  its  weight  of  ashes,  consisting,  occord- 
ing  to  Berzelius,  of — oxide  of  iron,  50'0  ;  subphoKphale 
of  iron,  7'5  ;  phosphate  of  lime,  with  traces  of  magnesia, 
6'0 ;  pure  lime,  20'0;  carbonic  acid  and  loss,  16'&>— 
1000.. 

!  have  now  concluded  the  general  description  of  the 
properties  of  the  blood.  Thi&  ha-s  occupied,  perhaps, 
more  space  than  should  have  been  allotted  to  it ;  hut  I 
am  so  strongly  impressed  with  the  conviction,  that  a 
knowledge  of  the  circulating  fluid  is  indispen-sable  to 
every  one  who  studios  the  human  organization,  that  I 
have  extended  these  observations  beyond  the  limits  which 
1  had  first  proposed. 

The  third  class  of  fluids,  vli.  those  which  proceed 
from  the  blood,  are  so  numerous  and  di^'ersified,  tliat  it 
would  exceed  the  limits  of  this  work  to  inv&stigate  each 
separately.  This  is  tlie  less  necessary,  because  many  of 
the  humours  will  be  afterwards  considered  witli  the 
structures  in  which  they  are  produced.  Tlie  fluids  of 
which  I  am  s|>eaking,  are  all  derived  from  the  blood  i 

■  Tutno,  El.  of  Chenulry,  p.  7iS. 


L.i  3 


SBCBKTED  FLUIDS.  53 

tht  mo(t« 'of  separation,  however,  varying  ntcording  to 
tin.-  kind  of  instruinculs  by  which  it  is  effcctirti.     The' 
to-m  of  aeeretioR  is  applied  to  the  process  by  which  the 
fluids  nre  detached  from  the  blood,  and  these  ore,  in 
consetiui'iice,  often  called  the  secretion:<.     The  secretory 
organs,  different  as  they  are  in  their  structure  and  ap-' 
pcarance,    all    consist   essentially  of  the  blood-vessels, 
which  bring  to  them  the  materials  for  secretion,  and  of 
the  pecidiar    canals  which   receive  the  secreted   fluid.' 
There  are  tlirue  species  of  secreting  bodies.      1.  Exha- 
lent  arteries.     2.  Follicles.     3.  Glands.     In  the  first, 
the  fluid  exhales,  or  transudes  from  the  extremilies  of 
the  minute  vessels.     In  the  second,  the  humour  is  supa- 
rated  in  a  small  bag  or  follicle.     In  the  third,  the  struc- 
ture i&  much  more  complicated  ;  it  is  indeed  so  intricate, 
that  at  the  present  time  it  is  but  very  imperfectly  known. 
The  character  of  the  secreted  fluid  is  influenced  by  the' 
Dature  of  its  secreting  organ  ;  ttius  tlic  exhalations  are 
the  simplest  in  their  chemical  properties ;  whilst  the 
glandular  fluids  are  extremely  compound. 

The  first  class  is  subilivided  into  those  perspired  fluids, 
which,  having  been  sei)arated  from  the  blooci,  are  again 
received  into  the  system  through  the  medium  of  the 
lymphatics;  and  into  those  which,  on  being  dotuclied 
from  the  circulating  mass,  arc  directly  discharged  from 
the  body.  The  first  are  called  rccrcmcntitial,  the  second, 
excrementitial,  exhided  fluids.  \  , 

The  follicular  secretions  resemble  each  t>ther  iiTiJeing 
formed  in  follicles,  and  in  being  excrcmentitious. 

The  last  class  of  fluids  are  elaborated  in  the  compli- 
cated organs,  csillcd  glands.  These  bodies  are  very  in- 
tricate in  their  structure,  and  the  fluids  which  are  formed 
by  them,  are  also  extremely  compound. 


OF  TUB  LYHPU. 


The  lymph  is  the  transparent  liquid  which  is  returned 
to  the  blood  by  the  lymphRlic  vessels,  M.  Magendie 
has  well  observed,  that  nothing  more  strongly  proves 
the  imperfection  of  our  knowledge  concerning  the 
function  of  absorption,  than  the  ideas  of  physiologists 
about  the  lymph.  This  name  has  been  variously  applied 
to  the  fibrin,  and  to  tiie  serum  of  the  blood ;  to  the 
fluid  of  the  serous  inembmnes,  and  to  tlie  vxlialutioa  of 
the  cellular  tissue.  Willi  Uie  information  wc  povscse 
at  pre>>ent,  it  is  impossible  to  decide,  if  the  fluids  se- 
creted by  the  serous  and  cellular  membranes  are  iden- 
tical with  the  contents  of  the  absorbent  vessels.  In  this 
uncertainty,  1  shall  restrict  the  name  of  ])-mph  to  the 
liquid  contained  in  the  lymphatics. 

The  lymph  has  a  saltish  taste,  and  a  strong  spermatic 
odour.  It  is  usually  transparent  and  colourk-ss,  but,  ac- 
cording to  Mageiidie,  it  has,  when  6rst  removed  from 
its  vessels,  a  slight  rose-colour  ;  occasionally  it  presents 
a  light  yellow  tinge,  and  at  otijer  times  a  red  madder 
colour. 

The  specific  gravity,  compared  to  that  of  distilled 
water,  is  as  102228  to  100000. 

A\Tien  extracted  from  its  vessels,  the  lymph  soon  con- 
geals. Its  rose-colour  becomes  more  deep,  and  an  im- 
mense number  of  irrcgidar  reddish  fitoinonts  an:  deve- 
loped, which  are  very  analogous  in  appearance  to  the  vei>- 
seLs  spreatl  in  the  tissue  of  the  organs.  When  the  masa 
of  the  lymph  thus  cimgidated,  is  examined  carefully,  it 
is  found  to  be  composed  of  two  parts ;  the  ope  solid 
and  forming  a  great  many  cells,  in  wliich  the  other  re- 
mains in  a  liquid  state.  If  the  solid  part  be  separated, 
the  liquid  congeals  again.  The  former  has  much  ana- 
logy to  the  crossauientuin  of  the  blood,  and  becomes 
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scarlet  red  by  the  contact  of  oxygen  gus,  and  purple 
when  plungfd  iu  carbonic  acid.* 

The  composition  of  the  lymph  must  vary  at  different 
times  as  the  absorbents  take  wp  such  heterogeneous  sub- 
stances. The  following  is  the  analysis  made  by  M. 
Chevreiil ;  the  lymph  examined  wjis  that  of  a  dog: — 

Water 926"4 

Fibrin 4-2 

Albumen       61-0 

Muriate  of  Soda 6*1 

Carbonate  of  Soda I'S 

PhoBphate  of  Lime    ....   J 

ITiosphate  of  Magnesia      .     .    >  0"5 
Carbonate  of  Lime       .     .     .    ; 
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OF   THE    SOLIDS. 

The  Solids,  which  constitute  the  basis  of  the  body, 
deturminc  its  form  and  proportions,  and  impress  ijjmn 
it  those  niovcmcnts  which  are  so  strongly  cbaraeterislic 
of  animal  existence :  tlicy  also  contain  and  act  upon  the 
humours,  so  as  to  put  them  into  motion.  They  are 
generally  distinguished  by  the  name  of  organs ;  but 
some  writers  have  judiciously  termed  them  instruments, 
on  account  of  the  actions  they  txercise. 

The  solids  fonn  but  a  small  proportion  of  the  entire 

*  MagcDiJic*  Coni|ieii  of  Pliv.  p.  307. 


^ 


56  FORM  AND  COLOUB  OF  SOLIDS. 

body,  when  considered  abstructodly.  It  has  already 
been  stated,  that  their  weight  is  generally  six,  tight,  or 
even  ten  times  less  than  l;hiit  of  the  fluirk.  From  this  it  is 
evident,  that,  in  every  oignn  which  may,  on  a  slight  ex- 
anunation,  appear  to  be  entirely  solid,  there  is  a  very 
large  proportion  of  fluid  matlcr. 

The  form  of  the  solids  is  extremely  variable ;  it  b 
generally  more  or  less  rounded,  and  consequently  the 
lines  are  not  straight,  nor  the  aisles  perfect  In  the 
greater  part  of  the  organs,  the  length  considerably  ex- 
ceeds tlieir  breadth  and  thickness  ;  there  are  but  few  in 
which  the  tJiree  dimensions  are  nearly  equal.  The  form 
in  which  length  predominates,  is  called  the  fibrous; 
whilst  the  term  of  laminated  or  membranous,  applies 
to  that  in  which  the  length  and  breiidth  arc  more  or  less 
of  equal  extent.  In  some  organs,  the  particles  are  not 
arranged  in  any  regular  order,  but  are  formed  into  small 
grains,  which,  united  together,  produce  an  evident  gra- 
nular disposition.  The  fibrous  form  is  met  with  in 
many  parts,  for  instance,  in  the  muscles,  nen-es,  liga-; 
mcnts,  bones,  &c.  The  membranous  form  is  also  fre-r 
quently  obsen'ed,  a.H  hi  the  serous,  mucous,  and  other 
mcmbmnes.  The  granular  form  belongs  more  espe- 
cially  to  the  viscera ;  it  is  very  evident  in  the  liver,  in 
the  pancreas,  and  so  forth. 

The  colour  of  the  organs  is  as  variable  as  their  form. 
Some  arc  brown ;  others  are  red,  yellow,  or  wliite, 
Most  of  tbem  are  opaque,  a  few  only  of  the  inort  deli- 
cikte  structures  being  transparent.  Their  degree  of  co? 
hesion  is  extremely  different ;  some  are  so  soft,  that  it 
is  witli  difficulty  they  can  be  examined ;  others  agaio, 
are  so  Arm  and  resisting,  that  considerable  efforts  ore 
requirt>d  in  order  to  break  them.     Most  of  tlie  solid^ 
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are  flexible,  compressible,  extensible,  and  elastic  ;  Kome,, 
on  the  contrary,  are  nearly,  if  not  entirely,  inextensible 
and  incompressible. 

Tliose  properties  relatipi*  to  the  colour  and  cohesion 
of  the  solid  organs,  principally  depend  upon  llic  fluids 
they  contain.  This  is  proved  by  observing  the  effects  of 
desiccation  ;  if  n  ligiiraent  is  sutRcienlly  dried,  it  be-, 
cornea  transparent  ami  very  clastic  ;  whilst  in  its  natural 
state,  it  is  opacjue  and  inelastic.  Other,  and  equally 
marked  changes,  are  produced  by  the  loss  of  the  fluids 
in  the  muscle.s,  nerve-s,  membranes,  &c. 

The  interior  arrangement  presents  numerous  vuria^. 
lions.  Many  organs  are  hollowed  so  as  to  form  canals 
and  reservoirs,  which  have  external  communications, 
such  as  the  alimentary  canal,  and  the  urinary  bladder ; 
otiiers  form  cavities,  which  are  entirely  closed  ;  the  serou^ 
apd  synovial  membranes  are  of  this  order  ;  others  agiun  . 
constitute  closed  canals,  which  have  ramifications  ;  these 
are  called  vessels  ;  lastly,  some  arc  solid  or  full,  as  the  . 
livpr,  the  spleen,  &c. 

The  intimate  composition  or  texture  of  the  solids  i& 
extremely  complex  in  the  higher  classes  of  animals,  and 
in  man.  Although  this  branch  of  anatomy  has  alway& 
commanded  great  attention,  it  is  only  within  a  very  re- 
cent period  tliat  correct  ideas  have  been  entertained  of 
the  nature  and  arrangement  of  the  organic  solids.  Each 
of  these  is  composed  of  fdaments  and  laminBC,  which 
arc  interlaced  with  each  other  so  as  to  form  a  kind  of 
net-work,  in  the  areola  and  cells  of  which,  the  humours 
arc  contained.  Tiiis  combination  of  fluid  and  solid  parts 
is  %-ery  intricate,  and  is  essential  to  the  exercise  of  those  _ 
operations,  on  the  continuance  of  which,  life  depends.  ' 
)t  is  necessan',  in  order  to  obtain  an  accurate  knowledge 
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of  the  Rtructure  of  the  body,  to  investigate  the  exact  na- 
ture of  these  solid  elements. 

The  ancients  supposed  that  cvcr^-  solid  organ  might 
be  reduced  by  a  species  of  anatomical  analysis,  to  a 
simple  fibre,  vrhicli  they  called  tlie  elementary  fibre. 
They  said,  that  this  wa.s  every  where  of  the  same  nature, 
and  that  it  was  formed  of  earth,  oil,  and  iron.  They  also 
imagined,  that  tliis  fibre  produced  what  we  term  the  eel- 
lulnr  tissue;  and  that  this  tissue,  under  different dejn'ees 
of  condensation,  formed  the  various  organs  of  the  body. 
Hullcr,  who  admitted  the  existence  of  the  elementary  fibre, 
thought  that  it  was  not  visible,  and  that  it  could  only 
Ik;  distinguished  by  the  mind  ;  being  to  the  anntomist, 
wliat  Uio  line  is  to  the  geometrician.  This  opinion  is 
evidently  erroneous,  as  matter  must  have  existence.  It 
is  equally  incorrect,  at  least  in  man  and  in  the  superior 
animals,  to  imagine  that  the  cellular  tissue  forms  the 
basis  of  all  the  solids.  Hiis  tissue  is,  undoubtedly,  the 
most  extended  element  in  the  animal  organization  ;  but 
it  is  jiot  the  only  one.  The  best  anatomists  of  the  pns 
sent  day  are  agreed,  that  there  are  at  least  three,  if  not 
four,  elementary  fibres;  viz.  the  cellular,  the  muscular, 
and  the  nervous.  This  divinon,  which  was  suggested 
by  Hallcr  and  adopted  by  Blumenbach,  has  been  mo- 
dified by  Professor  Chftussicr,*  who  contends,  that  there 
is  a  fourth  fibre,  which  he  calls  Ibc  albugineous.  Many 
distinguished  authorities,  in  whose  opinion  I  concur, 
believe  tliis  to  be  merely  a  condensed  modification  of  the 
cellular  fibre. 

Tlie  cellular,  the  muscular,  and  the  nervous,  are  re- 
garded tm  the  elemcntjiry  fibres,  because  we  cannot,  tfith 
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our  present  means  of  analysis,  reduce  any  of  them  to 
more  simple  structures ;  luid  because  there  is  no  living 
creature  with  which  we  are  acquainted  that  presents  any 
others  in  its  composition.  These  three  elementary  fibres 
arc  not  met  with  in  every  animal ;  there  are  many  species 
in  which  nothing  can  he  distinctly  detected,  except  the 
cellular  substance,  and  others  which  have  only  the  cellu- 
lar and  the  muscular,  without  the  nervous  fibre. 

The  cellular  fibre,  the  most  essential  to  organization, 
since  it  exists  in  every  animal  being,  consists,  according 
to  some  observers,  of  minute  particles  ;  while  others  re- 
gard it  as  bi'inf^  formed  of  a  condensed  animal  substance 
devoid  of  globules,  tliat  which  Meckel  calls,  the  coa- 
gulahle  matter,  and  which  we  have  previously  described.* 
I  have  fretjuently  examined  the  cellular  membrane  with 
the  assistance  of  the  microscope  ;  the  fibres  which  arc 
very  distinct,  do  not  appear  to  be  composed  of  globules, 
although  globular  bodies  are  seen  at  irregular  distances, 
either  singly  or  clustered  together,  but  never  presenting 
a  linear  arrangement.  This  fibre  is  capable  of  great 
extension,  and  is  highly  clastic.  Its  colour  is  a  grejnsh 
white.  It  neither  possesses  animal  sensibility  nor  con- 
tractility. Fourcroy,  who  is  so  celebrated  for  his  suc- 
cessful researches  in  the  department  of  animal  chemistry, 
thought  that  the  cellular  substance  was  composed  of 
gelatine ;  but  wc  Icarn  from  the  experiments  of  Mr. 
Ilatchett,  that  it  consists  principally  of  coagulated  albu- 
men. Dr.  Bostock  states,  however,  that  membranous 
matter  also  contains  jelly  and  animal  mucus. 

The  muscular  fibre  is  not  such  an  extended  element  as 
the  last,  OS  tliere  are  many  animals  in  whicli  no  traces  of 
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it  can  be  distinguished.  It  appears  to  consist  of  a  deli- 
cate ^tieath  of  coUular  tissue,  and  of  a  peculiar  substance 
whicb  b  contained  witbin  it.  Sir  E.  Home,  Mr.  Bauer, 
and  r}therB,  thougbt  they  had  proved  that  tbe  fibre  was 
globular ;  and  this  was  g:enera]ly  believed  till  some 
doubts  weru  thrown  on  the  theorj-  by  Dr.  Hodgkin,  wbt) 
denies  the  existence  of  particles  in  the  muscular  stnio 
ture.  I  have  made  several  microscopical  observations 
upon  this  fibre,  and  I  have  noticed  a  great  number  of 
dclicute  lines  marking  it  inmswrscly,  but  no  globules. 
This  appearance  was  discovered  by  Dr.  Hodgkin  and 
Mr.  Lister ;  and  as  they  ha\'e  not  detected  it  in  any 
other  tissue,  they  regard  it  hr  the  distinguishing  feature 
of  muscle.  The  fibre  is  soft  and  extensible,  but  it  has 
little  elasticity.  The  colour,  which  is  rather  variable, 
IK  io  man  gcncriUly  reddish-bpown.  Tlie  pnjperty  which 
so  strongly  characterizes  this  fibre,  and  concerning  the 
nnture  of  which  there  has  been  so  much  discus.sion 
among  physiologists,  was  termed  by  Ilaller,  irritability. 
I  prufcr  the  expression  of  muscular  conlractilit)-.  be- 
cause it  at  once  expresses  the  nature  of  the  property, 
and  cannot  l>c  confounded  with  any  other  physical  or 
moral  phenomenon.  This  property,  which  is  resident 
in  the  muscular  fibre,  requires  for  its  development  tlte 
applicntion  of  a  stimulant,  wliich  may  be  mechanicnl, 
cliemical,  or  vitjd.  The  analyses  which  have  been  made, 
shew  thut  this  fibre  consists  principally  of  fibrin. 

The  nervous  fibre,  the  least  extensive  of  the  three  in 
its  formation  is  somewhat  similar  to  the  last ;  that  is  to 
say,  it  consiKts  of  a  sheath  or  tube  of  cellular  mem- 
brane, in  which  is  lodged  the  medulla  or  pulp,  peculiar 
to  the  nervous  systpm.  Minute  inspection  seems  lo 
prove  that  Uterc  are  no  globules  in  the  fibres,  but  a  few 
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mny  be  seen  irregularly  intcrspiTst-d  between  tlicm.  It 
is  impoHsibte  to  dUtinguuih  the  exiict  oatvirc  of  these 
globules.  This  fibre  is  soft  und  dchcHte,  and  of  a 
whitish  colour.  It  is  distinjruUhed  from  itll  other  sub- 
stances  by  its  peculiar  property  of  transmitting  impres- 
sions to  the  sensorium,  and  of  conveying  the  influftice 
of  volition  from  Uie  brain  to  the  yolunlar)"  mnscles.  Il 
is  composed  of  water,  olbumeu,  a  peculiar  fatty  sub- 
staut-e,  osmazome,  phosphorus,  und  some  sails. 

With  respect  to  the  albugineous  fibre  of  Chnu.'fflicr, 
it  forms  the  basis  of  the  fibrtjus  and  ligamentous  tex- 
tures. It  is  extremely  resistant,  and  nearly,  if  not  quite, 
iuelaatic.  The  colour  is  ven,'  white,  and  it  has  a  satiny 
appearance.  It  is  insensible,  and  posfiesses  no  contrac- 
tility. The  principal  properties  of  this  fibre  depend  on 
its  great  strength  and  resistance,  which  enable  it  to  ftillil 
itsotlicc  in  the  economy,  viz.  that  of  tying  and  binding 
parts  together.  Its  chemical  qualities  are  nearly  the 
same  as  those  of  the  cellular  membrane. 

1  have  already  stated,  that  most  anatomists  consider 
this  fibre  to  be  merely  a  condensed  modification  of  the 
cellular,  and  a  careful  examination  of  it  proves  the  cor- 
rectness of  this  opinion.  In  order  to  ascertain  how  far 
the  two  substances  resembled  each  other,  I  placed  some 
pieces  of  ligament,  of  fascia,  and  of  tendon,  which  are 
all  formed  of  the  albugineous  fibre,  in  maceration. 
In  the  course  of  about  three  months,  I  found  that  they 
were  reduced  into  a  soft,  pulpy  kind  of  cellular  mem- 
brane, having  precisely  the  same  appearance  as  the  Iattcr,> 
when  that  is  treated  iu  the  same  manner.  From  these 
and  other  obsen-ations,  1  have  no  doubt  that  the  albu-^ 
gineoiis  fibre  ought  to  be  enumerated  as  a  product  of  thfi>' 
cellular,  and  not  as  an  elementary  structure. 
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Having  pointed  out  the  priacipal  properties  of  Uic  vlc- 
mentarj-  (ibros,  I  shull  in  the  next  placo  proceed  to  the 
coiusideratiun  of  the  compound  solids  which  are  pro- 
duced by  their  union  and  combination. 

The  ancients  diridnd  the  organs  of  the  body  into 
similar  and  dissiiniltir  ports.  The  first  clnss  consist:^  of 
those  organs  which  ^n:  similar  to  or  resemble  each 
other ;  Huch  as  the  bones,  the  muscles,  the  nen'es,  &c. 
The  second  clans  is  composed  of  the  union  of  dissimilar 
ports  ;  thus  the  hand  is  a  dissimilar  part,  which  con- 
sists of  several  organs,  as  bones,  muscles,  nerves,  &c. : 
and  so  also  with  respect  to  tlie  organs  of  the  senses,  of 
digestion,  &c.  This  arrongemciit,  modified  and  im- 
proved, has  been  the  origin  of  all  xubsecjuent  classifica- 
tions. It  has  thus  been  of  great  service,  and,  so  far  as 
it  extends,  it  is  well  fotmded.  But  it  is  not  sufficiently 
minute  to  be  of  imy  practical  use ;  for  we  find,  that 
there  arc  several  different  structures  united  in  the  same 
or^n,  which  it  is  desirable  to  separate  and  to  examine 
individually.  For  instance,  in  one  of  ttie  simitar  parts, 
a  bone ;  there  is,  first,  the  animal  portion,  which  con- 
tains the  earthy  matter.  2.  The  vessels.  3.  The  ner\'es. 
4.  The  medullary  membrane  and  the  marrow ;  and, 
lastly,  there  is  the  periosteum.  In  the  same  manner  a 
muscle  consists  of  the  musculcu*  fibre,  of  cellular  tissue, 
of  vessels,  of  nen'es,  and  of  tendon. 

A  most  important  modification  in  the  mode  of  inves- 
tigating the  composition  of  the  animal  body,  began  to 
prevail  soon  after  the  middle  of  the  hist  century.  At 
this  period,  se%'eral  writers  pointed  out  the  resemblance 
and  connexions  that  exist  between  cerUiin  membranes 
and  other  piu^s,  which  previously  had  been  regarded 
only  as  so  many  insulated  and  independent  structures. 
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One  of  the  earliest  of  tiiesc  authors,  is  Andrew  Bonn, 
who,  in  a  thesis  published  in  1763,  entitled  "  De  Con- 
tinuationibus  Membraniinun,"  made  several  important 
obscrvalioas,  the  credit  of  which  hiis  been  generally 
attributed  to  his  successors,  and  especially  to  Bichat.* 

Some  years  afterwards,  the  necessity  of  attending  _to 
the  tissues  of  the  different  organs,  was  illustrated  in  an 
exccltcul  paper  ou  Inflammation,  wliich  wus  read  by  Dr. 
Cannichuel  Smyth,  in  tlie  year  1788.t  He  states,  that 
after  a  careful  consideration  of  the  various  furms  of  in- 
flammation, he  waf>  induced  to  believe  that  the  prin- 
cipal causes  of  the  specific  distinctions  they  exhibit,  de- 
pend upon  the  natural  texture  and  functions  of  the  part 
inflamed.  He  Uien  proceeds  to  shew,  in  a  most  satis- 
factory manner,  that  when  inflammation  attacks  the  skin, 
the  cellular  membrane,  the  serous  membranes,  the  mu- 
cous membranes,  or  the  muscular  fibres,  it  is  in  each  in- 
stance distinguished  by  peculiar  characters,  and  that 
these  characters  are  always  similar  in  the  inflammation 
of  the  different  parts  which  are  respectively  formed  by 
the  above  tissues.  An  example  of  this  philosophic  mode 
of  tjluciclating  the  phenomena  of  disease,  is  ofturded  in 
the  inflammation  of  the  mucous  membranes,  which  is 
marked  by  the  same  leading  symptoms,  and  has  the 
same  termination,  whether  it  occurs  in  the  mucous  mem- 
brane of  tlie  eye,  of  the  throat,  of  the  bronchi,  or  of  the 
alimentary  canal. 

This  appears  to  have  been  the  first  attempt  to  arrange 
the  symptoms  of  inflammation  according  to  the  tissue  of 
the  organ  in  which  the  disease  occurs.  About  Uie  same 
time,  Pinel  adopted  nearly  a  similar  method  of  distin- 
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giitiihing  dlseaiK^s  according  to  the  structuru  of  the  or- 
ganic solids.* 

There  is,  perhaps,  no  event  in  modern  times,  that  has 
had  so  greftt  and  so  beneficial  an  influence  on  the  prac- 
tice of  medicine,  as  this  improvement  in  the  manner  of 
cujlivaling  human  anatomy.  It  has  led  medical  men  to 
remark  the  great  similarity  which  exists  in  the  cbaritc- 
ters  of  diseases  of  similar  textures,  howe^-er  distantly 
these  may  be  placed  from  each  other.  It  has  afforded 
to  the  [lAthologist  an  incalculable  advantage,  in  investi- 
gating tlic  nature  of  disease  ;  it  has  enabled  him  to  tract* 
the  changes  which  are  induced  by  it ;  to  compare  thes<* 
morbid  results  with  the  healthy  structure ;  and,  lastly, 
to  ascertain  those  general  laws  which  are  Uie  only  ra- 
tional bases  on  which  the  practitioner  can  fonnd  his 
diagnosis  and  treatment.  It  is  to  the  knowledge  of 
structure  which  wc  now  possess,  that  ought  to  lie  attri- 
buted the  ]>n)duction  of  the  many  excellent  works  which 
have  been  published,  within  a  vtry  few  years,  concern- 
ing the  nature  and  effects  of  disease  ;  and  to  tlic  same' 
source,  may  in  a  great  degree  be  referred  the  simplicity 
and  success  which  mark  tlic  practice  of  medicine  in  the' 
present  day. 

Tlie  method  of  studying  the  anatomy  of  the  body, 
according  to  the  intimate  structure  of  its  organs,   has 
had  an  equally  adranUigeous  effect  on  zoology.     The' 
most   enlightened    naturalists,    adopting    the   scientific' 
system  nf  M.  Gcoffroy  St.  Hilliire,  no  longer  rest  their 
divisions  and  classes  on  llie  external  form,  or  even  on 
the  fijnclions  of  the  various  parts  of  the  animal  ceo-' 
nomy,  but  npon  the   more   essential   and   determined 
peculiarities  of  internal  structure. 

*  NoMgnrphK  PhilcMpt),  l7Sa. 
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The  ideas  of  Bonn,  Smyth,  and  Piad,  were  seized 
by  Bidut,  who,  on  this  slight  foundation,  produced  a 
history  of  the  coraposilion  of  tliu  humun  body,  which  is 
one  of  the  most  important  works  that  has  ever  appeared 
reUti^'e  to  medical  science.  This  illustrious  man,  en^ 
doweii  with  a  genius  worthy  of  the  task  which  he 
undertook,  devoted  himself  with  almost  unparalleled 
patience,  to  the  minute  investigation  of  our  corportial 
frame.  Provided  with  means  of  observation,  which 
a^ipcar  almost  incredible  in  a  country  where  crery  con-' 
wivablc  obstacle  is  opposed  to  the  practical  cultivation 
of  anatomy,  Bichut  sacrificed  every  thing  to  the  ad- 
vancement of  the  great  work  in  which  be  was  engaged. 
We  may  form  some  notion  of  his  ardour  and  industry 
from  the  simple  fact,  that,  in  tlic  short  space  of  six 
months,  he  personally  examined  more  tlian  six  hundred 
dead  bodies.*  The  product  of  so  much  research  was 
deser^nog  of  the  talent  and  labour  which  had  been  be- 
slowed  upon  it.  The  Anatomie  G^n^ralc  has  been 
received  throughout  Europe  as  the  very  foundation  of 
the  branch  of  knowledge  upon  which  it  treats;  and  will 
remain  a  lasting  memorial  of  u  man,  who  was  unhappily 
too  soon  lost  to  the  science  of  wliich  he  was  one  of  th« 
brightest  ornaments. 

Id  the  above  work  the  organic  solids  are  reduced  to 
a  certain  number  of  elements,  which  are  called  timptt 
tissuea.  A  tissue  is  not,  strictly  speaking,  an  clement, 
but  a  congeries  of  fibres ;  as  it  forms,  liowever,  the  basis 
of  all  other  parts,  it  may  stilt  be  regarded  as  an  ana- 
tomical element. 

Thqse  tissues  consist  of  the  following: — I.  The  ceU 

*  Notice  Ri>toriqu«  fur  Bichtt,  ptcfind  la  Maing^ult'i  odilioii  of  Uio 
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lular ;  2.  The  nervous  of  animal  life ;  3.  The  nervous 
of  organic  life  ;  4.  The  arterial ;  5.  The  venous  ;  G.  The 
ezhalant;  ?•  The  absorbent,  with  its  glands;  8.  Tbe 
osseous;  9.  The  medullary;  10.  The  cartilaginous; 
II.  The  fibrous;  12.  The  6bro-cartilapnous ;  13.  The 
muscular  of  animal  life  ;  14.  The  muscular  of  organic 
life;  15.  The  mucous;  1 6.  The  serous  ;  IT-Thesyno- 
vial;  18.  The  glandular;  19.  The  dermoid  ;  20.  The 
epidermoid ;  21.  The  pilous.*  These  he  divided  into 
gcnenJ  and  particular  tissues.  The  first  arc  called 
general  tissues,  because  they  are  more  generally  distri- 
buted than  tlie  second.  Bichat  also  called  them  gene- 
rating tissues,  because  they  concur  in  the  formation  of 
all  other  parts  ;  they  consist  of  the  oJlular,  the  nervous 
of  animal  life,  the  nen'ous  of  organic  life,  the  arterial, 
the  venous,  the  exhalant,  and  the  absorbent.  The  whole 
of  these  do  not  necessarily  enter  into  the  composition  of 
every  organ,  but  some  of  them  are  always  observed. 
The  cellular,  the  exhutaot,  and  the  absorbent  systems 
are  met  with  everywhere,  for  tlicy  arc  the  agents  of  the 
compwiition  and  nutrition  of  all  living  beings.  Arteries 
and  veins,  or  at  least  vessels  which  carry  red  blood,  are 
deficient  in  many  parts,  as  in  cartilage.  The  nerx-es  are 
yet  more  confined  than  the  blood-vessels,  as  there  are 
many  organs  in  which  they  cannot  be  traced.  It  must 
always  be  recollected,  that  these  generating  systems  are 
only  independent  of  each  other  in  u  limited  degree,  as 
there  is  a  mutual  connexion  between  them,  each  assist- 
ing in  the  formation  of  tite  other.  For  example,  the 
cellular  tissue  is  penetrated  by  vessels  and  nervea ;  the 
VeueU  contain  cellular  membrane  and  nerves,  and  they 
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even  receive  other  vessels  in  their  parietes.  Again,  the 
ncrv«s  have  cellular  texture  which  forms  sheaths  for 
their  libns,  and  blood-vessels  by  which  they  are  nou- 
rished. 

The  particular  systems  which  are  derived  from  the 
former,  consist  of  the  osseous ;  the  medullary ;  the  car- 
tilajrinous  ;  tlie  fibrous  ;  the  fibro-cartilaginous  ;  the  mus- 
cular of  animal  life ;  the  muscular  of  organic  life ;  the 
mucous ;  the  serous  ;  the  synovial ;  the  glandular ;  the 
dermoid ;  the  epidermoid ;  and  the  pilous.  The  diffe- 
rent tissues  which  wo  have  unumcrHtcd,  general  and 
particular,  are  joined  with  each  oilier  in  various  propor- 
tions to  form  the  solid  organs  of  the  body,  llms,  a 
bone  is  an  organ,  composed  of  several  tissues :  of  the 
osseous,  which  constitutes  its  substance ;  of  the  mediUlary, 
which  is  contained  in  its  interior ;  and  of  the  fibrous, 
which  affords  it  an  external  envelope,  under  the  name 
of  periosteum ;  lastly,  each  of  these  tissues  possesses  its 
proper  cellular  membrane,  vessels,  and  nerves. 

The  organs  which  arc  produced  by  the  ujiion  of  acve. 
ral  tissues,  in  tlicir  turn  lurc  associated  together  so  as  to 
form  what  is  termed  an  apparatus ;  tlic  different  parts 
of  which,  although  their  situation,  structure,  and  even 
peculiar  action  may  be  very  distinct,  still  concur  in  the 
accomplishment  of  one  common  function.  Thus  the 
teeth,  the  salivary  glands,  the  stomach,  the  intestines, 
and  the  liver,  form  the  apparatus  of  digestion. 

I  have  given  rather  a  detailed  account  of  the  arrange* 
rocnt  of  Bichat,  because  it  is  so  excellent  in  itself,  aod 
also,  because  it  is  the  basis  on  wlucb  nil  the  more  recent 
classifications  are  founded.  There  are,  however,  certain 
parts  of  it  which  admit  of  improvement,  and  in  coBse* 
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qtwniie  of  this,  .lome  alteratioDs  h*ve  b«en  mad«  h^ 
■Cvcral  celebrated  anatomists.  I  shall  state  thosu  which 
appear  to  be  required.  First,  wc  should  include  unda  the 
general  term  of  vascular  tissue,  the  cxholant,  the  absorb- 
ent, the  arterial,  and  the  venous,  because  thcr  are  only 
slight  modiiicalions  of  the  same  stnicture.  It  is  also  ne- 
cessary to  add  to  the  vascular  sj-stem,  a  peculiar  tissue, 
which  haR  been  long  known  to  anatomists,  altlKnigli  its 
proper  character  has  only  recently  been  determined  ;  it 
is  at  present  distinguished  by  the  name  of  the  erectile 
tissue.  The  nervous  system  of  animal  life,  and  the 
nervous  system  of  organic  life,  belong  to  the  same  tis- 
sue, viz.  the  nervous.  The  medullary  tissue  is  only  a 
part  of  the  adipose.  The  fibro-cartila^nous  and  fibrous 
organs  are  modifications  of  the  same  structure,  viz.  the 
fibrous.  The  muscular  system  of  organic  life  is  princi- 
pally distinguished  from  the  muscular  system  of  animlil 
life,  by  the  difference  in  the  disposition  of  its  fibres  and 
in  the  mode  acconting  to  which  they  arc  excited  to  con- 
tract. Tlie  sj'novial  tissue  is  a  part  of  the  serous  ;  the 
dermoid  system  is  a  condensed  variety  of  the  ceUular 
membrane ;  lastly,  the  pilous  and  epidermoid  texturca 
belong  to  the  same  class. 

There  is  much  uncertainty  as  to  the  nature  of  thtf 
epidermoid  texture.  Many  anatomists  regard  it  aa  aa 
inorganic  substance  which  is  concreted  on  the  external 
surface  of  the  i)ody.  Beclurd  says,  that  it  is  almost 
inorganic,  being  the  product  of  excretion,  and  that  it 
ought  not  to  be  considered  as  an  anatomical  clement ; 
that  it  contains  no  distinct  cellular  structure ;  that  by 
maceration  it  is  reduced  into  a  kind  of  mucilage,  and 
that  chemistrj'  demonstrates  in  it  albumen  according  to 
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some,  or  mucus  according  to  others.  NotmllistaiHling 
this  opinion,  I  believe  [hat  the  epidermis  is  an  organized 
sulistance,  and  that  it  is  a  product  of  the  ceUular  texture. 
The  reason-s  for  this  belief  will  be  stated  in  the  chapter 
on  the  Skin.  The  epidermoid  tissue  constitutes  the 
epidermis,  the  nail:*,  the  hairs,  and  io  animals,  their 
horns,  scales,  &c.  The  principal  cbaruetcr  of  these  tex- 
tures, U  the  great  power  of  reproduction  which  they 
possess. 

Ha\'ing  pointed  out  what  appear  to  me  to  he  the 
advantages  and  disadvantages  of  the  classification  of 
Bichat,  I  shall  now  state  that  which  seems  to  be  the 
most  perfect  arrangement,  in  an  anatomical  point  of 
view,  premising,  however,  that  from  the  inseparable 
connexion  of  tlie  difft-rcnt  parts  of  the  body,  it  is  ira- 
poosible  that  it  should  be  entirely  free  from  error.* 
r, ... 

*  Th«  oiftnic  •ulids  have  been  miiausly  arniDgcd  rincc  Uie  lime  of 
Bichlt,  by  tome  oflliC  mott  ttisllnguijliid  analuinitU  o(  Europe. 

ChuuMin  tuu  divided  Ihe  liaues  as  follows^ — 1.  Laminaled  or  cvllnlar. 
Si  VjEKuUr.  mrliKling  (he  aibriea.  teins.  and  lymptutio.  3.  NrivtB,  4* 
Boon.  5-  Uutilui^irt,  incTudiiig  Ili0i«  of  citBillcAlion,  of  pro  I  on  p^t  inn,  and 
of  articulnlion.  6.  Muiciek  7.  Ligaments.  8.  Membraues,  vttiidi  are  1». 
mllMUd.  (ROW,  folilnilar,  miuculir,  albugineous,  albuminnUL  9.  Kkndi. 
10.  FotliclK,  which  Bc«  simple,  congregaled.  cooipound.  II.  Guugliont; 
iwavoui,  lymphiiic.  vuculur.  12.  Viiccia.  as  the  EenKiriikl,  digotivc.  ks- 
piralory  orgtnt.  kc 

H.  M.  Dupit}1tcn  and  Hngendi*  admit  Ibe  following  tisauei:— 1.  C(')lii> 
lai^  3,  ViKulat.  3.  Nnvou* ;  corebral  and  gun gl ionic.  4.  Oaeous,  5. 
Fibrous ;  Gbia.«iirti1agiiiciin,  dcimoid.  6,  Muscular;  voluntary,  involiinlsry. 
7.  FjvCite.  B.  Mucous.  9.  Serom.  10.  Homy;  hairy,  epidermoid.  II, 
t^Nncbyiiitlou*  i  glandular. 

Dc.  Rudalphi  divides  the  elementary  tisauet  into  eight  cluKi: — 1.  Cellu- 
hx.  2.  Ilorny,  3,  Cartilaginous.  4.  Otseom.  5  Tendinoii*.  6.  Viw- 
cuUr.  7.  Muscular.  8.  Nervoui.  These  linturea  form  the  Totlowing  cooi- 
pouadparb; — 1.  Vaaels;  divided  iota  ^nerA/,  at  arterie*,  veins,  xid  ab- 
Mfbeittt;  ind  into  part UiiJiir,Mtji,t:teloty  ductk  3.  Membranei;  gracral, 
Hrout,  mucoui,  tibrous,  dermoid,  epidermoid;  particular,  at  membianei  of 
Ihe  cyr.  brain,  and  ovum.    3.  Vuccra.    4.  Olandi, 
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jMmidijiiu  of  die  wfac^  macliine.  Ilui  ofnnion  is  l^ 
DO  means  so  fv  temovnl  from  tnitfa,  m  Kmie  wri^n 
fasve  supposed ;  for  it  is  certain,  that  the  cdhdar  tex- 
ture, imder  differeot  niodificaticHis,  fbnns  sine  oat  of  tbe 
deven  tiames  which  I  haTC  ennmcrated  and,  it  is  most 
probable,  that  it  also  fbnns  toe  dieath  of  tbe  tmiMtilMr 
and  Derrous  fibres  within  wliich  are  contained  the  mat- 
len  that  are  peculiar  to  those  structures.  In  examinii^ 
the  lower  animals,  as  the  zoophytes,  nothing  can  be 
detected  but  a  substance  which  resembles,  and  which 
is  generally  admitted  to  be  identical  with,  the  ceDular 
tissue. 

Next  in  order,  the  tf^umentary  organs  sboold  be 
mentioned.  These,  which  are  formed  of  a  condensatioa 
of  the  cellular  membrane,  are  equally  extensive  with  it ; 
at  least  one  part  of  them,  tbe  skin,  is  so ;  but  witk 
respect  to  the  other  portion,  which  consists  of  the  mu- 
vous  membranes,  It  is  not  certain  if  some  of  the  infii- 
Bory  and  other  animalculs,  possess  any  internal  cavity 
or  stomach,  and  consequently  any  mucous  membrane. 
The  vessels  are  the  most  estenBively  diffiised  in  the  ani- 
mal kingdom  after  the  two  preceding  structures.  Hen 
succeed  the  muscles,  the  nerves,  and  the  glands. 

Lastly,  the  most  restricted  oi^ns  are  the  bones,  the 
cartilages,  the  ligaments,  and  the  serous  membranes, 
which  are  confined  to  the  vertebrated  animals. 


Section  VII. 

OF    THE    FUNCTIONS. 


Man,  like  all  material  beings,  is  endowed  with  cer- 
tain properties  which  produce  a  most  varied  and  com- 
plex scries  of  phenomena,  to  which,  in  the  aggregate,  is 
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applied  Uie  term  of  Life.  Some  physiologists  have  used 
this  word  witliout  atbtching  to  it  &  precise  and  dvtinitc 
meaning ;  and  others  have  committed  a.  more  serious 
error,  by  regarding  life  as  a  principle  or  source  of  action. 
It  is,  however,  certain  tliat  life  is  simply  an  effect,  the 
efficient  .cause  of  which  is  beyond  the  limit  of  human 
in  vest!  (rati  on.  Many  of  the  erroneous  opinions  which 
have  been  advanced  upon  this  subject,  owe  their  origin 
to  the  fanciful  theories  of  Vanhelmont,  Stahl,  and  otliers, 
who,  reviving  the  ideas  of  Hippocrates,  imagined  that 
oil  the  pbfiiomonu  exhibited  in  the  living  economy, 
miglit  be  referred  to  a  peculiar  principle  or  intelligent 
agent,  colled  by  some  Archeua,  and  by  others  Anima. 
The  properties  upon  which  these  phenomena  really  de- 
pend, are  partly  of  a  physical  and  partly  of  a  vital  cha. 
nicter ;  the  former  cla.ss,  as  I  have  previously  stated, 
comprises  gravitation,  repulsion,  and  chemical  afKnity ; 
the  latter,  sensibility  and  contractility.  It  is  not  neces^ 
sary  to  dwell  upon  the  effects  which  are  produced  by 
the  operations  of  tlie  tirst  class,  because  tbey  are  so  en- 
tirely controlled  and  directed  by  the  influence  of  the 
vital  powers,  that  they  are  comparatix'ely  uninteresting. 
The  complicated  actions,  which  are  dependent  on 
sensibility  and  contractility,  are  distinguished  by  the 
name  of /mictions;  a  word  which  Richerand  has  appro- 
priately  defined,  by  the  e-xpression  of  means  of  existence. 
These  functions  have  such  a  mutual  influence  upon  each 
other,  and  are  so  inseparably  connected  together,  that 
they  form  a  kind  of  chain,  which,  having  neither  com- 
mencement nor  termination,  has  been  aptly  compared  to 
a  circle.  It  is  evident  then,  that  every  classification  of 
the  vital  phcQomcna  must  be  arbitrary,  and,  to  a  certain 
fkgree,  imperfiscti 


CI.AMinCAT10K 

TfaeAndeats  dhided  the  fonctioas  into.  1.  The  nt&I. 
3.  The  natural.  3.  The  aoioial.  The  first  includt.-  those 
actions  which,  bemg  imiDediatdy  »««pn''»l  to  the  prc- 
scmtion  of  life,  cannot  be  tntemipted,  eren  for  a  very 
brief  interval,  without  causing  its  dctiurtion,  such  as 
the  circuUtion  and  respiration.  The  second  class  con- 
sists of  those  processes  which,  although  they  are  not  so 
directly  concerned  with  the  support  of  life,  are  ret  in* 
dispen-table  to  its  continuance ;  they  include  digestion, 
ali&orption,  nutribon,  &c.  The  third  diri&ion  compre- 
hends the  phenomena  which  are  the  exclusive  charac- 
teristics of  animals  ;  tis  the  sensations,  tocomolion,  and 
voice.  This  division  has  been  adopted  with  some  mo- 
difications by  Holler,  Blumcnbach.  Cutier,  Chaussier, 
and  many  others.  It  is  particularly  defective  in  this 
respect,  that  the  processes  of  respiration  and  circulation 
Are  separated  from  digestion  and  the  other  actions  which 
are  subservient  to  nutritioa.  The  function  of  generation 
is  also  confounded  with  the  natural  or  nutritive  func- 
tions, instead  of  forming  a  scparuti;  class. 

The  classificatian  which  I  have  adapted  in  my  lectures, 
is,  like  the  lost,  derived  from  the  AnctenLs,  the  rudiments 
of  it  hanng  \wen  established  by  AristoUe.  Many  cele- 
hratefl  physinlogisti,  ns  Ruffon,  Grimaud,  Birhat,  and 
Richerand,  have  modified  and  impro^Td  the  original 
division  of  Aristotle. 

The  xital  functions  may  be  appropriately  dixidcd  into 
two  great  classes.  1 .  Those  which  ore  connected  with 
the  support  of  the  individual.  2.  Those  which  arc  pro- 
vided for  the  preservation  of  the  species.  Some  of  these 
processes  are  exhibited  by  all  beings  which  are  endowed 
with  life  ;  while  others  are  restricted  to  the  animal  rrea* 
LioD.    It  is  for  thiii  reason  that  the  functions  of  nutritioa 
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aod  generation  are  fireqiiently  termed  the  vegetative 
functions ;  und  those  of  sensation  and  motion,  the  ani- 
mal functions.  The  first  are  the  most  osscntiul  and 
extended ;  for  without  them  the  life  of  the  individual 
and  of  the  species  could  not  he  supported.  The  second, 
which  are  greatly  de^'eloped  in  tlic  human  species,  are 
not  so  necessary  to  life  itself,  as  to  its  enjoyment. 

The  functions  which  pre,serve  the  individual,  consist 
of,  I.  Those  which  accomplish  his  nutrition.  II.  Those 
which  establish  his  relations  with  external  and  surrouiid- 
iag  bodies. 

I.  The  nutritive  process  in  man,  corresponding  to  the 
perfection  of  his  organization,  is  extremely  intricate, 
being  the  result  of  several  separate  functions,  which  all 
concur  in  producing  one  common  end,  namely,  the 
support  of  the  body.  The  processes  which  are  subor- 
dinate to  nutrition,  may  thus  be  enumerated  :  1.  Diges- 
tion, by  which  the  chyle  is  elaborated  from  the  food. 
3.  Absorption,  by  which  the  chyle  is  carried  towards  the 
lungs.  3.  Respiration,  by  which  certain  changes  are 
effected,  so  as  to  convert  the  chyle  into  blood.  4.  Cir- 
culation, which  conveys  the  blood  into  the  substimce  of 
every  organ  of  the  body.  5,  Secretion,  by  which  the 
blood  is  purified,  and  is  thus  kept  in  a  flt  state  for  nou- 
rishment. 6.  Assimilation,  by  which  the  molecules 
that  each  organ  requires  for  the  preservation  of  its  pecu- 
liar structure,  arc  separated  from  the  blood. 

II.  The  relations  which  exist  between  man  and  the 
objects  that  surround  him,  are  very  numerous  and  diver- 
sified. They  depend  on  the  perfection  of  his  ner\'ou» 
and  muscular  systems  ;  but  more  especially  on  those  sur- 
prising faculties  which  constitute  the  human  intellect. 

The  functions  of  relation  consist  of,    I .  The  external 
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senses,  which  receive  and  convey  to  the  percipient  prin- 
ciple, the  different  impressions  that  external  bodies  are 
csJctilated  to  produce;  they  consist  of  the  senses  of 
vision,  of  hearing,  of  touch,  of  smell,  and  of  ta&te. 

2.  Motion,  which  is  cither  partial  or  general. 

3.  Voice  and  Speech  :  these  powers  contitltute  one  of 
the  great  distinctions  of  the  human  race,  and  form  an 
admirahle  medium  of  communication  between  Uic  indi- 
viduals who  are  endowed  with  them. 

4.  The  Understanding,  which  controls  all  the  opera- 
tions of  the  economy,  and  bestows  on  man  those  intel- 
lectual faculties  which  exalt  him,  in  an  incomparable  de- 
gree, above  all  other  created  beings.  There  appear  to 
be  four  principal  powers  which  compose  the  human  un- 
derstanding:— I.  Perception,  or  the  power  of  perceiv- 
ing impressions.  2.  Memory,  or  the  power  of  recalling 
impresi>ion!i  which  have  been  perceived.  3.  Association, 
or  the  power  of  combining  or  associating  impressions. 
4.  Judgment,  or  tlie  powpr  of  perceiving  tlie  relations 
which  exist  between  thero. 

The  funcliuns  which  are  subservient  to  the  preser* 
vaCion  of  the  species,  are  modilied  by  the  phenomena  of 
animal  life ;  altliough  some  of  the  principal  processes 
are  invoIuoUiry,  and  proceed  without  the  consciousnesJi 
of  the  individuiJ.  The  generative  functions  consist  of, 
1 .  Those  which  recjuire  the  union  of  the  sexes,  includ- 
ing, a,  the  action  of  the  male,  or  emission  ;  b,  Uie  action 
cf  the  female,  or  conception. 

..  2.  Those  which  depend  on  the  female  alone  ;  a,  ge&> 
tation  ;  b,  parturition  ;  c,  lactation. 
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Sbction  VIII. 

OF    THE    DEVELOPMENT    AND    MODIFICATIONS    OF 
OBGANIZATION. 

The  human  body,  like  that  of  all  other  animals,  pre*. 
sents  in  the  different  epochs  of  ito  existence,  curtiun 
modifications  in  its  organization.  Each  part  paHses 
through  many  stages  before  it  arrives  at  its  nialurity ; 
so  that  B  very  considerable  time  is  requirt-d  for  the  per- 
fecting of  the  body.  This  nde,  which  ha»  no  exception, 
is  termed  by  Meckel,  tav)  of  detJclopment* 

In  the  commencement  of  life,  the  different  parts  and 
the  entire  organization  are  more  symmetrical  than  at  & 
later  period :  thus  the  heart  is  perpendicular,  and  its 
Mptum  corresponds  to  llie  median  line ;  the  two  lohes 
of  the  liver  are  nearly  of  equal  size  ;  the  stomach  is  ver« 
tical ;  the  upper  and  the  lower  extremities  have  a  great 
analogy  «Hth  each  other,  &c.  The  resemblance  which 
exists  between  the  different  organs,  in  the  early  period 
of  their  formation,  is  rendered  more  striking  in  conse- 
quence of  thp  same  general  laws  regulating  the  develop- 
ment of  the  various  ports  of  the  body.  One  of  the  most 
important  and  remarkable  of  tlicsc  principles  is,  that 
the  growth  of  each  organ  jiroceeds  from  the  cimmferenee 
towards  the  centre,  and  not,  as  was  generally  imagined  until 
very  recently,  from  the  centre  towards  the  circumference. 
It  has  also  been  ascertained,  that  in  the  commencement 
each  organ  is  double,  but  that  as  the  process  of  increase 
advances,  the  two  lateral  parts  are  joined  together  so  as 
to  obliterate  all  traces  of  the  original  di%-ision.  Thus 
the  spinal  cord  and  the  brain  arise  by  two  plates  which 

*  Moitucl  d'Anoloinie,  toin.  i.  p.  43. 
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are  not  even  united  in  the  origin  ;  the  intestinal  canal  is 
formed  in  tlie  siuuo  manner,  consisting  of  two  halves, 
which  arc  aflcrwards  joined  in  order  to  complete  the 
cjlindcr  of  the  gut.  The  same  disposition  is  observed 
in  the  trunk  of  the  body,  and  especiiJly  in  tlie  different 
parts  of  the  osseous  system.*  The  extremities  of  the 
alimentary  passage  and  of  the  urinary  and  genital  or- 
gans, appear  to  be  confounded  together,  so  as  to  form  a 
cloaca ;  and  in  the  sainc  munnc-r,  tliere  is  no  partitioo 
between  the  buccal  and  nasal  cavities. 

The  genital  organs  in  the  two  sexes  resemble  each 
other  in  proportion  as  they  are  examined  early  after  con- 
ception. If  any  interruption  occurs  in  tlie  progress  of 
development  in  this  stage,  it  will  give  rise  lo  the  various 
defects  culled  malformations,  or,  in  some  instances,  to 
the  production  of  monsters.  It  is  in  this  manner  that 
the  hore-lip,  the  cleft  palate,  the  divided  perineum,  the 
spina  bifida,  &c.  are  formed.f 

The  human  embryo  is  almost  entirely  fluid  during 
some  days  after  conception.     Mr.  Bauer  has  examined 
'  the  ovum  on  the  eighth  duy  from  coition,  when  he  found 

that  it  con.iisted  of  two  membruics ;  the  external  one 
open  throughout  its  length,  and  the  internal  one  con- 
taining a  slimy  fluid  and  two  vesicles.  At  first,  no  glo- 
bules can  be  detected  in  the  organic  substance ;  tliey 
afterwards  are  perceived,  but  still  they  have  no  regular 
disposition  ;  at  a  more  advanced  stage,  the  globidcs  ore 
united  to  form  fibres.  By  degrees,  solid  particles  are 
added  to  the  homogeneous  fluid ;  and  thus  the  organs 
acquire  density,  which  increases  to  tlie  very  termination 

*  SnTM  Hr  In  Loit  do  I'thbogrnle,  In  Analf.  des  Tor.  6e  I'Aad. 
teSc.  IRIS. 

t  LiiNlftu}*  Si.  UiUiic,  VhUn,  AMlonifue. 
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of  life.  Colour,  as  well  as  consistency,  is  deficient  in 
the  beginning  ;  every  part  being  then  white.  In  a  short 
timt-*,  however,  tlie  circulating  fluid  becomes  red,  and 
gradually  each  part  gains  Uie  colour  which  ts  proper 
to  it 

The  form  of  tlic  various  parts  is  more  rapidly  deve- 
loped than  the  internal  texture  and  chemical  composi- 
tion. Tlie  brain,  for  instance,  has  its  external  configu- 
ration, at  a  time  when  little  or  no  difference  can  be  seen 
between  tlie  grey  and  the  white  matter.  A  more  decided 
example  is  furnished  in  tlie  long  bones  of  the  fixtus, 
which  possess  their  external  tigure,  while  they  ure  still 
cartilaginous. 

All  tlie  organs  do  not  appear  simultaneously,  but  in  a 
successi^'e  order,  which,  however,  it  is  difiiailt  to  deter- 
mine in  man  and  in  the  superior  animals,  because  they 
pass  rery  rapidly  through  the  first  periods  of  tlieir  exist- 
eocc.  During  the  first  month,  the  embryo  consists  of 
an  elongated  and  slightly  curved  mass,  which  has  one  of 
its  extremities  mtlicr  enlarged,  denoting  llic  situation  of 
the  head.  The  extremities  do  not  begin  to  appear  till  the 
commencement  of  the  second  month :  at  which  period 
the  vascular  and  the  ner^'ous  systems  may  be  perceived, 
and  about  the  same  time  the  commencement  of  the  in- 
testinal canal,  and  also  of  the  bones,  may  be  traced. 
The  intestine  is  at  first  straight,  but  it  afterwards  be- 
comes curved,  and  is  embraced  by  the  umbilical  cord ) 
about  this  time,  the  urinary  bladder  seems  to  be  pipo- 
longcd  into  Uic  cord,  forming  the  allantois  and  tlie 
urachus  ;  the  former  of  which  disappears  as  the  foitus  is 
developed  and  the  cord  lengthened  ;  the  urachus  only 
remains  at  the  time  of  birth,  iadicating  the  type  of  tlie 
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original  conformiitioa.*  In  Uic  fifth  at  sixth  week 
after  coDCcptioo,  »  small  slit  rcprcseotiog  the  mouth,  and 
two  small  spots  or  eyes  may  be  distingiushed.  At  the 
same  period,  the  canal  of  the  heart,  filled  with  blood,  U 
also  percei^-ed-t  The  m'lsdes,  during  the  first  three 
months,  present  the  appearance  of  viscous  layers,  with 
a  alight  yellowish  tint ;  the  int'oluntar)'  muscl*^  are 
first  developed,  and  afterMtanb  ihv  roluntart. 

The  diffen*nl  organs  an;  not  fonnvd  as  so  many  entirg 
bodies,  but  each  proceeds  from  insulated  parts,  whidi 
subsequently  unite  to  form  a  whole.  It  has  been  stated 
above,  that  the  trunk  of  the  body,  the  nen'ous  system, 
and  the  intestine,  consist  of  two  halves,  which  after- 
wards join  on  the  median  line.  The  vessels  commence 
in  isolated  vesicles,  which  are  filled  witit  a  fluid  sub" 
stance ;  these  become  enlarged,  and  are  slowly  coD\-crtfid 
into  a  ramifying  canid.  The  kidneys  are  composed  of 
several  lobules,  which  arc,  in  the  progress  of  growth, 
confounded  together.  The  di;%'elopment,  by  parts,  is 
very  evndent  in  the  bones,  each  of  which  has  several 
points  where  the  ossihc  process  is  proceeding  at  the 
same  time. 

llie  various  parts  of  the  fcctal  body  have  not  always 
the  same  proportional  voiume.  The  head,  at  first,  is 
very  large  ;  and  the  same  may  he  said  of  the  abdomen  ; 
the  upper  extremities  ore  larger  than  the  lower,  and  the 
cla%*icle  exceeds  the  size  of  the  os  humeri,  or  even  of  the 
i»H  femoris.  Tlie  relative  proportion  of  other  oi^ns 
exhibits  similar  pecutiaricies. 

We  have  already  noticed  the  circumstance,  that  several 

■  Kola  bjr  Dr,  Copland,  in  RiGhvnnd'i  Et.  of  Pbjr. 
t  THdmum,  AiuMlti  Cemau,  poi  Jounlnu,  p.  14. 
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piurtK  which  exist  in  the  commencement  of  life,  ore  re- 
moved afturwanls.  The  disappearance  of  the  membrane 
of  the  pupil,  of  the  umbilical  and  other  vessels,  of  the 
thymus  gland,  of  the  reniU  capsules,  &c.,  is  suffident 
proof  of  the  above  change. 

A  most  important  uud  interesting  fact  \\m  been  de- 
termined by  the  investigations  of  Meckel.  This  distin- 
guished anatomist  has  ascertained  that  "  tlie  degrees  of 
development  through  which  man  pa.sHe»  from  his  first 
origin  until  the  time  of  his  perfect  maturity,  corrcNpund 
to  permanent  formations  in  the  series  of  the  animal 
kingdom."*  This  resemblance  is  greatest  according  as 
the  embryo  is  examined  in  its  earliest  periods.  The 
limits  of  this  work  will  not  permit  me  to  enumerate  the 
various  proofs  that  are  brought  forward  to  support  thi* 
opinion.  Professor  Meckel  ha-i  carefully  compared  the 
different  and  tranHient  -itates,  which  are  exhibited  in  the 
vascular  R)'stem,  in  the  nerves,  in  the  sexual  organs,  in  the 
osseous  system,  in  the  external  form,  &e.  of  the  human 
embr)-o,  with  the  corresponding  and  permanent  parts  of 
the  inferior  animals ;  and  this  comparison  proves,  that 
there  is  a  great  resemblance  between  them.  M.  M. 
Jourdan  and  Bre.schet,  in  a  note  appended  to  their  trans- 
lation of  Meckel's  Manual,  judiciously  state  that  it  is 
necessary  to  distinguish  between  analogy  and  identity. 
Hiey  consider,  that  many  modern  physiologists  have 
committed  an  error,  by  mistaking  certain  analogies 
which  really  exist  between  the  organs  of  the  human 
embryo  and  those  of  the  lower  animals,  for  more  inti- 
mate relations. 

TTie  organization  of  the  human  body  at  the  period  of 
birth,  is  so  far  developed  that  it  is  capable  of  perfonn- 

*  AnnLQcii.  1. 1.  p.  tf. 
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ing  those  actions  which  are  essential  to  the  support  of 
'its  independent  existence ;  bul  it  is  still  in  a  very  im- 
perfect condition,  and  many  years  an:  required  to  bring 
it  to  Ml  maturitjr. 

Tlic  differences  which  are  exhibited  in  the  structure 
and  ftinclionK  of  the  body,  have  induced  pliysiologists 
to  divide  the  life  of  nmn  into  certain  epochs,  to  which 
the  name  of  ages  ha.s  been  given.  These  are  charao- 
terizc-d  by  peculiar  states  of  tJie  material  organization  and 
by  corrt'spouding  modifications  of  the  vital  functions. 
The  number  of  these  periods  has  been  variously  calco- 
lated.  Some  of  the  ancients  divided  the  life  of  man 
into  seven  ages,  a  division  which  is  rendered  familiiir  to 
English  readers,  by  the  admirable  description  that  has 
been  given  of  it  by  Shakspearc.  Notwithstanding  its 
adoption  by  our  immortal  poet,  this  closiiilication  does 
not  appear  to  rest  on  philosophic  groirnds.  We  should 
rather  divide  the  human  existence  into  three  periods : — 
1.  The  age  of  increase.  2.  The  age  of  maturity.  3. 
The  age  of  decay.  Each  of  these  epochs  is  mariccd 
by  the  condition  nf  the  corporeal  structure,  and  of  the 
intellectual  and  other  operations.  I  shall  merely  enu- 
merate the  leading  facts  connected  with  the  organization 
in  each  of  these  periods. 

The  body,  during  the  time  of  its  growth,  is  in  many 
respects  imperfect.  It  is  more  fluid  in  proportion  to  its 
fouth,  90  that  softness  of  texture  is  the  character  of  the 
first  periods  of  existence,  and  rigidity  of  the  last.  Se- 
veral organs,  even  those  which  arc  large  and  of  great 
importance,  are  either  entirely  deficient  in  the  com- 
mencement of  life,  or  developed  in  a  partial  manner. 
There  are  examples  in  the  bones,  in  the  genitals,  the 
female  mammie,  the  larynx,   the  hairs,  &c.     On  the 
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contrary,  certain  organs  arc  formed  at  on  uarly  period, 
as  tlie  vessels,  the  nen'cs,  and  the  liver. 

The  relative  size  of  the  various  parts  changes  with 
growth  ;  thus  the  brain,  the  nervous  sy&tem,  the  heart, 
Uic  vascular  system,  the  liver,  Stc.  have,  in  the  com- 
mencement, a  very  large  proportion  to  ibc  rest  of  the 
body  ;  whiUt  the  intestinal  canal,  the  spleen,  the  genital 
organs,  the  lungs,  &c.  continue  for  a  considerable  time 
in  a  state  of  relative  smallness.  From  the  combination 
of  these  circumstances,  a  kind  of  metamorphosis  is 
effected  between  birth  and  manhood. 

The  age  of  increase  is  terminated  about  the  twenty- 
first,  or  sometimes  not  till  the  twcnty-firth  year,  when  all 
growth  in  height  is  at  an  end,  and  the  organization  is 
perfect.  Bcforu  Ibis  period,  the  oi^ns  of  generation, 
and  certain  parts  which  are  influenced  by  them,  undergo 
a  most  remarkable  and  sudden  change.  The  time  when 
this  change  occurs,  marking  the  development  of  puberty, 
la  greatly  influenced  by  the  climate,  and  by  the  sex  and 
constitution  of  the  individual.  The  inhabitants  of  warm 
climates  are  more  precocious  than  those  of  colder  regions. 
Thus,  in  the  hotteet  parts  of  Africa,  Asia,  and  America, 
girls  arrive  at  pubertj'  at  ten,  or  even  at  nine,  years  of 
age;  but  in  France  and  England,  not  till  fourteen  or 
fifteen :  whilst  in  Sweden,  Russia,  and  Denmark,  the 
menstrual  discharge  is  from  two  to  three  years  later  in 
its  appearance.*  Women  attain  the  age  of  puberty  one 
or  two  years  sooner  tlian  men.     In  botli  sexes  it  may 

*  "  The  period  of  puberty  cannot  be  eucily  defined ;  it  nrinwiOi  cli- 
tntlc  and  lemperaniciit,  liul  u  gmicrBUy  more  mrly  in  lli'  f^railei  to  tbU  IB 
our  cliiaile,  ^'(1*  *rri<rc  at  puberty  ubout  the  flflc-nlh  yvm,  ind  young  mn, 
on  ihe GODliwy,  about  (be  tiii:nrielh."—Blitmcniac/i,  £{.  ^ thy. .|h  S2S> 
See  ftlw  tiM  NolM  of  Ui.  Elliotwn.  p.  £29. 
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be  coDsiderably  delayed,  from  tltc  effects  of  debility  and 

disease. 

The  external  signK  of  pulierty  are  erident  and  decided. 
In  the  male,  the  oi^ns  of  jreneration  are  p-eatly  deve- 
loped, and  they  are  surrounded  by  hair;  the  voice  be- 
comes fuller,  more  grave  and  sonorous,  ibc  lurynx  nl  thin 
period  being  much  enlarged  ;  the  chin  is  now  fiu-nishcd' 
with  beard,  and  the  skin  losing  its  softness,  and  acquiring 
B  deeper  hue,  is  co^'ered  with  hairs,  especially  in  the  arm- 
pits, on  the  anterior  surface  of  the  chest,  and  on  the  lower 
extremities.  The  whole  body  grows,  and .  its  individual 
parts  begin  to  a.ssume  their  proper  proportions ;  the 
swelling  of  the  muscles  and  the  projections  of  the  bones 
art-  detined,  and  tbe  entire  frame  acijuires  a  more  deter- 
mined character. 

In  the  female,  as  in  the  male,  the  genitals  arc  deve- 
loped and  are  covered  with  hair ;  the  breasts  are  en- 
larged and  full :  the  pelvis  is  augmented  and  the  hips 
separated  ;  and  the  body  becomes  more  fidl  and  rounded, 
thus  giving  to  the  form  a  peculiar  grace  and  elegance. 
The  larynx  is  but  slightly  enlarged,  so  that  the  voice 
still  retains  its  softness,  The  skin  preser^'es  all  its  de- 
licacy, and  its  whiteness  is  even  increased. 

The  power  of  procreating  is  posi^ssed,  in  our  climate, 
by  the  male  till  the  tifty-fifth  or  sixtieth  year,  whilst  in 
the  female  it  does  not  reach  beyond  the  forty-fifth  ;  these 
limits  are  occasionally  extended.  In  those  countries 
where  puberty  begins  sooner,  the  capability  of  generat- 
ing ceases  at  an  earlier  period, 

The  second  period  of  human  existence,  or  that  of  ma- 
turify,  extends  in  men  from  tlie  twenty-first  to  the 
ffixtieth  year;  in  women  it  epds  at  about  the  fort)'-fifth  ; 
it  is  obvious,  however,  that  this  is  a  very  general  calcu- 
latioD,  to  which  there  are  numerous  exceptions.    In  this 
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age,  the  orgonizulion  of  the  body  han  become  perfect. 
The  process  of  ossification  is  completed  ;  the  muscles 
hare  their  firmness  increased  and  their  power  augmented ; 
and  the  digestive.  rfSipimtory,  vascuUr,  and  nervous 
systems,  have  attained  their  last  stage  of  formation. 
The  perfection  of  function  corresponds  to  that  of  organ- 
ization, so  that  it  is  during  this  long  inten.-al  thai  man 
enjoj-8  the  plenitude  of  his  existence. 

To  the  period  of  maturity  succeeds  that  of  old  age,  in 
which  the  body,  losing  the  structure  which  is  so  admir- 
ably adapted  to  its  mode  of  existence,  begins  to  fall  into 
decay,  its  weight  is  diminished  in  consequence  of  tlie 
absorption  of  the  adipose  and  other  fluids.  The  skin  is 
wrinkled  and  dry  ;  the  limbs  become  sharp  and  angular ; 
the  eyea  are  sunk  in  the  orbit,  and  the  cornea  loses  its 
lustre  :  the  cheeks  fall  in,  and  the  nose  and  chin  are  pro- 
minent and  approach  each  other,  in  consequence  of  the 
loss  of  the  teeth  and  the  absorption  of  the  alveoU.  The 
solidity  of  the  organs  h  much  increased  ;  the  bones  be- 
come brittle,  and  the  muscles  hard  and  rigid  ;  the  mem- 
bran&s  are  condensed,  and  the  glands  are  often  indurated; 
the  arteries  are  very  trecjuently  thickened  or  ossified,  and 
thus  are  rendered  less  contractile  ;  the  veins  conse(|uently 
become  overloaded  and  distended  with  an  unusual  cjuun- 
tity  of  blood.  Lastly,  the  texture  of  the  nervous  system 
is  altered  ;  the  fibres  of  the  brain  and  ner^-es  being  in- 
creased in  firmness.  These  change-s  are  produced  by  the 
deposition  of  solid  and  earthy  substances  in  those  struc* 
tures  which  originally  consisted  of  more  fluid  material.s, 
till  at  length,  the  solidity  of  the  different  textures  is  so 
groat,  as  to  be  incompatible  with  the  performance  of  those 
operations  on  which  the  continuance  of  life  depends. 

Tliis  outline  of  the  successive  changes  which  the  siin^^ 
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]^e  continuance  of  life  produces  in  the  oiifanization  of 
our  frame,  proixs,  thnt,  by  the  natural  course  of  events, 
the  matmals  of  the  body  arc  so  altered  as  to  be  inca- 
pable of  exercising  their  proper  actions.  This  deterio- 
ration does  not  depend  on  any  accidental  circumtitonces  ; 
it  is  a  condition  of  animal  existence,  the  continuance  of 
which  inentably  causes  its  own  dissolution. 

I  shall  now  proceed  to  the  consideration  of  those  nw- 
difications,  which  the  organization  of  the  body  presents, 
in  the  two  sexes.  They  principally,  but  not  entirely, 
relate  to  the  organs  of  generation.  Thes«,  in  the  com- 
mencement of  life,  arc  not  so  dissimilar  to  each  other, 
as  they  are  at  a  more  advanccil  period,  %'iz.  that  of  pu- 
berty. At  this  time  the  characters  of  the  two  sexes  are 
strongly  marked,  although  there  is  still  an  analog)'  Ims 
twc#n  them.  Thus  tJie  penis  resembles  the  clitoris,  the 
testicles  may  be  compared  with  the  ovaries,  ami  even 
the  spermatic  cord  with  the  round  ligament  of  the 
uterus.  So  great  indeed  is  the  similarity,  that  the  sex 
is  ascertained  with  difficulty  in  the  early  period  of  the 
foetal  formation,  and  a  dlight  fault  in  the  organization, 
or  an  undue  development  of  some  of  the  parts,  may 
cause  a  doubt  as  to  the  sex  even  in  the  adult.  In  ad- 
dition to  the  differences  which  exist  in  the  organs  of 
generation,  there  arc  many  others  in  the  general  form 
of  the  l>o<ly,  and  in  the  proportion  of  its  parts.  Man 
p08.scsse3  a  large  and  robust  liody,  which  is  stamped  with 
all  the  attributes  of  strength  and  power ;  the  muscles  are 
greatly  developed  ;  the  bones  have  large  and  projecting 
procL'Hswi ;  the  skin  sets  close  to  the  parts  beneath, 
owing  to  the  deficiency  of  the  cellular  tissue  ;  these  cir- 
cumstances conjoined,  give  to  the  mnscidine  frame  a 
rude  but  decided  character.     In  woman,  on  the  con- 
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trary,  every  part  U  soft  and  delicate.  The  predominaucc 
of  the  cellidiir  and  adipose  tissues  towards  the  surface 
of  the  body,  softens  down  the  projections  of  the  muscles ; 
and  the  absence  of  all  osseous  asperities  gives  to  the 
limbs  those  rounded  ond  graceful  forms,  which  are,  at 
the  same  time,  the  characteristic  and  tlie  ornament  of 
the  sex.  'Vhe  fvmide  t^kiJeton  it;  readily  distinguished  by 
its  comparative  diminutiveness  and  lightness.  The  chest 
U  shorter,  but  proportionally  deeper  than  'm  man  ;  the 
pelvis,  on  the  contrary,  is  in  every  respect  more  capaci- 
ous, and  in  all  its  proportions,  it  has  endently  a  relation 
to  the  functions  of  the  organs  which  it  contains. 

The  external  chaructcrs  appear  to  depend  in  an  espe- 
cial manner,  on  the  existence  and  perfection  of  the  te-stes 
in  the  male,  and  of  the  ovaria  in  the  female.  The 
ablation  of  these  parts  previous  to  puberty,  or  their 
original  malformation  or  deficiency,  almost  entirely  pre- 
\-onts  the  development  of  those  sexual  peculiarities  which 
have  been  just  mentioned.  There  are  uiidoubtcilly  ex- 
ceptions to  this  rule,  but  they  arc  strictly  exccptioas. 
Castration  will  even,  to  a  certain  extent,  produce  in  one 
sex  the  characters  of  the  other :  the  ovaries  were  re- 
moved in  a  woman  at  Bartholomew's  hospital;  she  af- 
terwards grew  thinner  and  more  muscular  ;  her  breasts 
shrunk  away,  and  she  ceased  to  menstruate.  The  ab- 
sence of  the  uterus  only,  docs  not  prevent  the  individual 
from  acquiring  the  general  characters  of  ttic  sex,  nor 
docs  it  destroy  desire. 

The  changes  produced  by  the  imperfection  of  the  ge- 
nital oi^puw,  is  still  more  remarkable  in  some  bird-s.  It 
was  noticed  by  Mr.  Hunter,  that  the  female  bird  some- 
times acquires  a  plumage  considerably  resembling  that 
of  the  malu,  and  he  supposed  that  tliis  metamorphosis 
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wmt  connected  with  the  age  of  the  bird,  and  that  it  only 
occurred  when  she  ceased  to  lay.  Mr.  Y&rrell.who  has 
prwitnted  a  paper  to  the  Royal  Society,  on  the  change 
of  pluina(;L-  which  the  hen-pheasant  occasionally  cxpe- 
rienccH,  has  found  that  it  docs  not  depend  on  age,  but 
that  it  is  connected  with  some  disease  or  imperfection 
of  the  ftexital  organs.  He  further  observes,  that  when 
iIicm;  organs  are  imperfect  in  either  male  or  female,  the 
nexen  upproxiinate  so  much,  that  it  is  ditticult  to  dbtin- 
guiHJi  between  them. 

The  history  of  the  temperaments  and  idiosyncracics 
heloHf^  rather  to  the  province  of  tUc  phvMologist  than  to 
tliat  of  the  anatomist,  because  it  is  principally  the  func- 
tion)!, and  VKpeciidly  the  intctloctual,  tliut  determine  thdr 
cbumclent ;  but  n»  there  are  original  modilications  of 
the  orpinir-ed  .structures  which  correspond  with,  and 
prolmbly  cause,  at  least  in  part,  the  mental  manifesta- 
Uonii,  I  consider  it  advisable  to  offer  a  few  obserMitions 
on  Uiese  peculiar! tieit. 

Tliw  name  of  tempernments  is  applied  to  certain  phy- 
■icnl  am)  moral  ditferences  in  men,  depending  on  origi- 
nal peculinritieH  which  exist  in  their  organs,  and  on  the 
comparnliw  enerpv  with  which  these  exercise  their  func- 
lionn,  When  thcM'  peculiarities  exist  in  one  indindual 
only,  the  term  of  idiosyncracy  is  employed. 

The  niu'ientjt  established  four  temperaments  corres- 
pondiii)(  to  the  four  ciualitics  of  Hipi>ocrates — hot,  cold, 
muixt,  and  drj*.  ThcKc  cpiatities  were  tliouglit  lo  give 
apecilic  chHmcters  In  the  four  humours,  the  blood,  the 
yrilnw  bile,  the  black  bile,  and  the  phlegm.  According 
lo  the  ri'sjKftive  predominance  of  these  fluids,  tltc  san- 
guine, the  biliuuN  or  rholeric.  ihr  melancholic,  and  the 
plitr|fHtfttic  teui|H-ranienLs  were  founded.     This  doctrint 
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continued  to  be  fuUowed,  with  some  few  alterations,  till  a 
very  recent  period  ;  and  even  at  this  time  the  same  terms 
are  employed,  although  the  principles  of  the  humoral  pa- 
thologj'  have  fallen  into  disrepute.  It  is  not  necessary  to 
dwell  on  the  modifications,  which  modern  physiologists 
have  introduced  into  the  theory  of  tlic  Ancients.*  I 
shall  therefore  confine  myiself  to  enumerating  the  de^^a- 
lions  from  what  is  regarded  tlie  perfect  oi^nization  of 
the  body.  'ITiesenre,  generally,  but  impcrleclly  marked, 
for  it  seldom  happens  that  any  individual  exhibits,  in  a 
strong  manner,  the  characters  assigned  to  any  tempcra- 


*  Richcnnd  has  given,  ia  liu  Elements,  an  inicnsling  accouol  of  Ihc  Ictn- 
pcnoHDlii  of  which  be  adtniti  six,  tie.  the  sanguine,  the  miucular  or  Rlhlelic, 
Ihe  bitiouB,  tltc  mehadiohi;.  the  lymphtLc,  and  the  nervous.  The  nsclaa- 
cholic  ind  Ihc  nervous  lempcramenls  are  ccgardi^  mlher  as  raulling  iiom 
iTiirMfL  bereditary  or  aci^imed,  than  b>  the  products  of  primitive  and  natural 
•Mnof  the  conititulion  ;  and  even  il  is  douUlful,  il  the  lymphilic  lempera- 
menl  ought  not  to  be  considered  ui  n  lirbt  stage  of  diwnse.  Il  a  ceilaia  tlikt 
individuals  of  tbit  huhlt  are  vcty  I'runc  to  tcrofula.  Dr.  Bollock  thinking, 
Kith  tiQlh,  that  the  arrani^emcnt  of  the  Ancienti  has  a  reul  Ibundation  in 
nWure,  iilIhoii|;h  II  \i  eneuiiibered  with  iali«  Ihmty,  has  adniilled  il  witl)  the 
addilioa  of  a  fiAh  t«mp«rBniFUt,  vii.  the  nervoui.  The  lollowinj;  nie  what  he 
teftiis  the  lending  varieties  of  the  comlitutloa ;  the  nervous,  the  sanguine,  the 
Ionic,  the  relawd,  and  the  otiMculBr  temperoinenli.    Vol.  iii.  p.  3ia 

M.  Rmtan  hai  given  what  lie  cuuiideit  a  more  phytioIoglc4l  hialory  of  Iba 
temperaiiienit,  founded  on  ihc  predominance  or  inferiority  of  the  diirercnl 
oiipnic  appiraluses,  which  carry  on  thi?  moM  importniit  functioni  of  the 
ecoiKiiiiy.  They  coniiit  of  the  rollciwiug— 1.  The  lenipemmcnt  in  which  iha 
digiBlive  appai8lu»  itrt^onimalrt ;  this  corropondi  to  the  bihous  of  other 
divUoni.  2.  The  (einpi-rvmciit  in  which  the  rttpintory  and  circulatory  ap. 
pantURfpredoiniaatei  this  correspond i  with  the  unguinc.  3.  The  leinpe- 
mnent  in  which  the  brain  and  its  appcndagct  pmdnmiTiate.  (The  nervou*.] 
4.  The  icmperaincnl  in  which  the  locomotive  apparatus  piedoni  males.  (Tlw 
rouKUlat.)  5.  The  temperament  in  which  the  genital  apparatus  pmlomi- 
nain.  6-  The  temperament  chnracteriicd  by  the  atony  of  all  the  appanilusa. 
(Tht  lyrophalic.)  7.  Lastly,  llie  temperament  in  which  nil  the  organs  and 
fonctions  dhiblt  a  perfect  c<|Uilibrium.  (The  temperate  tcmperanienIO  It 
hat  bent  well  observed  by  Richersiid.  that  thii  liut  tiale  hai  peihapi  ncvci 
been  (mad  bnl  m  the  imaginiLon  of  phytiobgiits. 


so  DESCRIPTION  OF  THS  TBMrBBAMENTS. 

meDt.  In  fuel,  it  is  difficult  to  define  the  state  of  body 
that  accompanies  some  of  thv  temperumuuls,  because 
they  are  produced  merely  by  the  operation  of  the  mind. 
Id  the  sanguine  disposition,  the  vascular  system  is  dere- 
Ipped;  the  body  is  well  formed  and  the  countenance 
ruddy.  In  the  phlegmatic,  the  lymphatic  vessels  arc 
distended ;  but  tlicir  action,  like  that  of  the  other  orgaas, 
is  languid  ;  the  structure  of  the  body  is  relaxed,  the  cod- 
tour  rounded,  and  the  tOcin  pale.  The  muHcular  tempe- 
rament  is  characterized  by  a  predominance  of  the  muscles, 
which  are  firm  and  powerfully  contractile.  The  outline 
of  the  body  is  strongly  marked  ;  the  head  is  small,  the 
shoulders  broad,  and  the  chest  capacious ;  the  hands 
and  Uie  feet,  and  all  those  parts  in  which  muscles  tuv 
not  placed,  appear  to  be  small.  The  physical  charac- 
ters of  the  bilious  and  mehincholic  temperaments,  which 
are  only  modifiaitiorLs  of  the  same  condition,  are  few, 
and  seem  to  depend  on  the  undue  secretion  of  bile.  The 
skin  is  more  or  less  tinged  with  its  yellow  colour  ;  the 
hair  is  dark  or  black ;  the  muscles  are  moderately  deve- 
loped and  firm  in  texture ;  and  the  forms  of  the  body 
harshly  expressed.  As  regards  the  nervous  tempera- 
ment, there  is  no  visible  change  in  the  organization,  at 
least  in  the  commencement ;  it  is  said  that  the  body  is 
emaciated,  the  muscles  small,  and  the  skin  dry. 

In  conclusion,  it  must  be  understood  that,  notwith- 
standing  tlie  accurate  definitions  of  some  physiologists 
and  the  minute  charflctcristic  details  of  others,  there  are 
few  examples  in  which  all  the  distinguishing  marks  of 
any  temperament  are  well  de6ned  in  one  individual. 
The  suroe  person  is  usually  bilious,  sanguine,  &c.,  and 
very  few  are  influenced  by  one  temperament  alone. 
£veD  in  those  extreme  cases,  in  which  certain  ctiaracter- 


OF  THE  VARIETIES  OF  UAKKIND. 


istics  have  been  strongly  developed  In  the  beginning  of 
life,  the  effects  of  climate  and  habits  modify  them  in  n 
powerful  manner. 

In  addition  to  the  differences  of  organization  which 
are  exhibited  in  the  several  temperaments,  there  are 
others  of  a  more  determined  nature,  which  affect  the 
internal  and  external  ap)iearance  of  the  human  fr'ame. 
These  variations  are  not  like  the  preceding,  confined  to 
a  certain  number  of  individuals ;  on  tlie  contrurj',  they 
extend  to  entire  nations,  stamping  them  with  peculia- 
rities which  are  altered  neither  by  time  nor  riimate,  but 
which  ha^'e  existed  with  prcc))>ely  the  same  characters, 
in  the  remotest  periods  of  which  we  have  any  historical 
record.  These  hereditary  conformations  have  given  rise 
to  tite  division  of  the  human  species  into  varieties.  The 
number  of  the  variclica  has  been  differently  calculated 
by  naturalists  ;  but  the  arraitgement  of  Blumenbach  and 
that  of  Cuvier,  are  the  most  generally  followed.  I  have 
adopted  the  former,  which  in,  however,  like  all  others, 
from  the  nature  of  the  subject,  somewhat  imperfect. 
Blumenbach*  admits  five  \'arieties :  the  Caucasian,  the 
Mongolian,  the  Ethiopian,  the  American,  and  the  Ms- 
/oyan.f 

■  Lee.  tit.    See  Nolei  of  Dr.  Elliobon.  p.  SS3,  tt  leg. 

f  Cavicr  divide!  mankind  into  three  grral  variclin :— the  Cnucaiiin,  the 
Moogallan,  uii  Ilic  Eilnopmii.  He  nale*,  however,  Ibal  it  i»  difficult  to 
refer  the  Uklaj^  the  f^piui  of  the  Knal  SouUicro  OcraiD.  or  tliu  AmtficaoK. 
to  any  one  of  thwe  grand  voTirliei.  S«o  Animal  Kingilem.  Tnuitlatlaii, 
by  (itiffith,  vol.  L  p.  103.  Richirniud  adniibi  four  princrpiil  !t.txi,  which 
be  ulli  the  European  Arab,  Iho  Mogul,  the  Negro,  nnd  the  llypcrboRan ; 
Hk  fint  o(  IheM  divtilont  nearly  catmponda  wiih  llio  Caucasian  variety ; 
■ad  Ifce  laM  iaehida  the  tribes  who  iahabil  tiK  north  oi  the  two  contioeaU> 
u  the  Lapbodtn,  llic  Ostiaki,  the  S^inol^ijrs,  nod  the  Greeiiluidcnk  He 
Uitnki  lliu  the  Ainoricani  ought  not  tg  be  cutuidered  ti  a  diitiDCI  rioe.  be- 
cMiM'  It  i*  probable  Ihtit  ibey  wvrn  dciivetl  origiaally  from  llie  coutiocut  of 


CAUCASIAN,  MONGOLIAN. 

T^e  Caucanian,  or  fair  variety,  is  distingiushfd  by 
the  vr))itenei«s  of  the  &kin  nnd  the  redness  of  the  cheeks. 
The  colour  of  the  hair  is  brown,  yellow,  red,  or  black  ; 
it  is  generally  soft,  long,  and  abundant.  The  beard  iD 
the  male  is  found  in  considerable  quantity ;  tlie  colour 
of  it  uBually  corresponding  to  that  of  the  hair.  The 
head  possasses  the  form  that  is  regarded  iis  the  most 
beautiful  and  intellectual,  there  being  a  great  pre-emi- 
nence in  all  those  characters  which  distinguish  mnn 
from  bruteii.  The  skull,  which  bears  a  large  proportion 
to  the  face,  is  symmetrically  formed  ;  it  is  sraoolJi,  large, 
and  cfjnvcx  on  the  upper  and  fore  parts,  so  that  the  fore- 
head is  well  expanded,  whilst  towards  the  temples  the 
cranium  is  slightly  flattened.  The  lace  is  o^'al,  and  is 
placed  nearly  vertically  beneath  the  arch  of  tlie  fore- 
head. The  features  are  moderately  distinguished  and 
well-proportioned  to  each  otiier ;  the  nose  is  narrow, 
convex,  and  often  shrilly  aquiline;  the  mouUi  smalt, 
with  the  lips  rather  curved  and  expressive ;  the  chin  fiill 
und  rounded.  The  cheek-bones  are  not  prominent ;  the 
upper  jaw  and  its  teeth  are  nearly  perpendicular.  The 
Ciuicasian  variety  comprises  all  the  European  nations, 
except  the  Laplanders  and  the  other  Finnish  tribes  ;  the 
Western  Asiatics,  us  far  as  the  Obi,  the  Caspian  Sea, 
and  the  Ganges ;  and  the  people  of  the  north,  und  even 
some  of  the  interior  of  Africa. 

TTip  MongoHan.  or  yeUw  varifty,  hajs  the  skin  of  a 
yellow  colour ;  the  hair  is  black,  stiff,  and  straight ;  the 
beard,  as  in  tlie  dark  races  generally,  is  scanty.     The 

tlM  Old  World.— fi/.  PAy.  by  Dr.  Qo^mA,  p.  831.  Dt.  Prirhird,  in  Kli 
Imned  worit  on  the  Phyilcal  Rittory  of  Mankind,  hit  given  an  idminble 
Bocotinlof  ctvry  thing  ititl  relilo  to  the  chaiaclcn  and  prcutiiirtlinof  ih* 
wioai  triba  nd  nUtoa^  into  wbleb  the  hunua  tptxm  li  dh-idcd. 
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KTEIIOriAN. 


head  is  almost  square  ;  the  forehead  low  and  slanting ; 
the  cheek'bones  project  outwards  ;  tJie  orbits  are  largv 
and  SL'purated  considerably  troni  each  other,  haviitg 
scarcely  any  superciliary  arches ;  the  nostrils  are  nar- 
row ;  the  superior  maxilla  is  turned  obtusely  tbrwurds  ; 
and  the  chin  is  somewhat  prominent.  The  face  is  broad 
and  flattened,  and  consequently  the  features  are  less  dis- 
tinct :  the  space  between  the  eyes  is  broad  and  flat ;  the 
^ertures  of  the  eye-lids  are  narrow  and  oblique ;  the 
cheeks  extend  outwards,  and  the  nose  in  small  and  flat. 
This  great  branch  of  mankind  comprehends  the  remain- 
ing Asiatics,  except  the  Mfdays  ;  the  Finnish  races  of  the 
north  of  Europe  ;  and  the  Esquimaux  diffused  ovkt  the 
northern  parts  of  America,  from  Behnng's  Straits  to  the 
farthest  habitable  spot  of  Greenland. 

The  Ethiopian,  or  black  cariehj.  The  skin  is  black 
and  soft;  the  hair  black,  crisp,  and  curled.  The  bead 
is  narrow  and  compressed  laterally,  having  large  tempo- 
ral  fossiE ;  the  forehead  Is  narrow,  very  convex,  and 
retreating  ;  the  frontal  bone  is  shorter  than  in  the  Cau- 
casian \Tiricty ;  the  foramen  magnum  Is  placed  more 
posteriorly  ;  and  the  skuU  altogether  is  thick  and  heavy! 
The  malar  bones  project  forwards  ;  the  orbits  are  capa- 
cious :  the  osseou.s  nares  large,  and  tlio  internal  parts 
well  developed  ;  the  jaws  are  lengthened  forwards  ;  the 
cdveolur  edge  is  narrow,  elongated,  and  more  elliptical; 
the  upper  front  teetli  are  oblique  and  prominent,  and 
tlie  lower  jaw  large  and  strong.  The  face  is  narrow 
above,  ])rojecting  and  widened  below,  thus  being  some- 
what oval,  but  in  the  opposite  direction  to  the  Cau- 
casian 1  the  eyes  are  large  and  prominent ;  the  nose 
thick>and  flattened,  and  confounded  on  the  sides  with 
the  projecting  cheeks  ;  the  lips,  especially  the  upper,  are 


PAPUAS,  AMERICAN, 

thick,  and  tlie  chin  rulhor  receding.  The  fore  arm 
and  tingers  are  proportionally  long.  The  petri&  it) 
small ;  the  \^a  long,  and  in  many  inittances  l>owed  ;  the 
calves  are  placed  high  ;  the  foot  is  ftat,  and  ihe  heel 
projecting.  This  race  includes  all  the  nations  of  Africa, 
with  tlie  exception  of  those  comprehended  in  the  Cau- 
casian variety ;  and  also  certain  tribes  dispersed  in  llic 
Southern  Ocean.* 

The  American,  or  copper  coUmred  variety.  The  skin 
18  of  a  red  or  copper  colour ;  the  hair  black,  stiiF, 
straight,  and  sparing  ;  the  heard  is  almost  wanting,  and 
is  oflt-n  artifioially  removed.  The  cranium  is  usually 
small  and  light ;  the  forehead,  which  is  natundly  sliort 
and  dejiresged,  is  often  greatly  fktteued  and  deformed 
by  art ;  the  occipital  region  is  rLso  flattened  so  that  tiie 
skull  has  rather  a  conical  form,  the  apejc  l)cing  above  ; 
the  cheek-bones  are  broad,  but  more  arched  and  rounded 
than  in  the  Mongo1e.s,  and  consequently  projecting  less 
outwards ;  the  orbits  ore  generally  deep.     The  fticc  is 

*  It  ii  a  vtgy  iotavsting  tict,  tial  ihere  uc  maay  tribe*  of  peopis  dit- 
poaed  io  tlw  oumcrom  iilandt  of  the  Soulborn  fucific  nnd  fodian  OccMit, 
wfaloh  hrai  K  moit  dcikiug  ntetubkocv  ia  thnr  phjtkal  danwtcn  to  Ihc 
MgiMi  of  Africa.  Tbcw  pooplr,  who  onupr  ft  very  txtcaiirc  mtga  9t 
^uDtric*,  ftte dutinguitliril  collecrivdy  liy  the  t(<rm  of  Papuat.  They  btve 
gmcnlly  black  ikin,  Ciiip  iiDtl  cuily  liait,  uliicli  ii  oflcn  woolly;  luge  All 
w  battled  nOM«;  thick  lip<  and  projecting  jiwi.  Their  Mabm  a  rariow. 
MOM  of  Ibem  Wmg  k  Ull  and  Uout,  while  other*  ate  %  dwartiih  »iul  ill- 
funned  peoplu.  Tlic  negrota  who  iobabil  the  idoiidt  of  tho  gTMi  Southern 
0«kn,  BppcsT  to  hare  emigntcd  from  iha  oratml  land  of  Htm  Guiim,  Itaw 
b«Und.  and  Nev  Briiun,  nhtch  eounlria  ire  included  uDdertbeuawof 
ibe  Continent  of  I^piui.  Wc  arc  not  in  poHcwan  of  uy  dctiiiilL-  lufomn- 
lion  L'onccrning  Ihn  prin>iiivc  oiigiii  of  ilic  Papua  tribe*. 

Bniclii  the  I^ipuu,  who  «rc  charoctciitud  liy  black  conplexioM  and 
woolly  hui,  tlieceuGiriba  of  iBwgtt  •oatlcrad  kn  Uw  Indian  Ardn^ago 
wd  Ibe  AuMtal  cououie^  who  ate  u  black  a*  the  Papuat,  bul  have  diOenxil 
featlSO^  Bad  Itt^ghl  or  lank  hair.  Tlu'y  art  known  by  Ihe  fiOtCtH  apptt- 
tadM  «f  lb*  AMnliu  tten.    Ste  PneiMrd,  I.  c.  vol.  i.  book  4. 


MALATAN. 


broad,  with  prominent  and  rounded  cheeks,  which  gi\T 
a  peculiar  character  to  the  American  countenance  ;  the 
^es  deep  ;  the  nose  is  rather  flat,  but  still  prominent ; 
every  feature  is  distittctl}'  marked  whvu  the  face  is  view- 
ed  in  profile.  Tim  division  comprehend!)  all  the  Ame- 
ricans, excepting  thi:  Esquimaux. 

The  Malayan,  or  taumi/  variety.  The  akin  is  tawny 
or  olive-coloured  ;  the  hair  black,  soft,  curled,  thick  and 
abundant.  The  head  is  rather  narrow ;  the  forehead 
sUglitly  arched ;  the  parietal  bones  above  the  cars,  ore 
prominent ;  the  cheek-bones  not  projecting,  and  the 
upper  jaw  raliier  prominent.  The  face  is  prominent  ut 
its  lower  pari,  and  not  so  narrow  a-s  in  the  Ethiopian  va- 
riety ;  the  features,  viewed  in  profile,  are  more  distinct ; 
the  nose  is  full,  lai^,  and  bottled  at  its  point.  Tlus 
variet)'  includes  the  inliabitants  of  the  Pacific  Ocean,  of 
the  Marian,  Philippine,  Molucca,  and  Sunda  Lilcs,  and 
of  the  peninsula  of  Malacca. 

Bluincnbach  regards  the  Caucasian  division  as  the 
type  or  standitrd  of  the  others  ;  this,  together  witli  the 
Mongolian  and  Ethiopian  forming  the  tliree  most  dis- 
tinct varieties,  while  the  American  may  be  regarded  as 
intermediate  between  the  Caucasian  and  Mongolian,  and 
the  Malay  between  the  Caucasian  and  the  Ethiopian. 

The  distinctive  characters  which  have  tlius  been  as- 
signed by  Blumenbach  to  the  five  great  divisions  of 
mankind,  apply  only  in  a  general  manner.  We  often 
see  an  European  with  the  features  of  an  African,  and 
vice  verad.  Again,  although  the  nations  which  arc  com- 
prehended in  any  ^-nriety  have  several  points  of  resem- 
blance, yet  they  are  in  many  respects  very  different 
from  each  other ;  the  same  observation  applies  to  indi- 
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TiduaU  of  the  same  country,  of  the  same  province,  and 
c\'en  of  the  same  family. 

A  ciuvstion  of  great  interest  U  connected  with  this 
subject,  viz.  what  is  the  source  of  those  characters  which 
so  stronfcly  mark  the  varieties  of  mankind?  Can  they 
be  explained  by  supposing  tliat  all  the  inhabitants  of 
the  earth  have  sprung  Irom  ooe  common  stock,  and 
that  tlie  differences  at  present  obser\'ed  arc  merely  the 
result  of  external  circumstances  operating  on  thera, 
through  H  long  course  of  ages  ;  or,  must  it  be  admitted 
that  there  were  funned,  in  the  Brst  creation,  more  than 
two  p^imiti^•e  parents?  It  is  not  my  intention  to  enter 
into  an  examination  of  tlie  proofs  and  reasoning  which 
lui\X'  been  employed  respectively  by  tlie  supporters  of 
these  theories,  as  such  a  detail  woiUd  exceed  the  limits 
of  this  work.  I  shall  only  add,  that  the  argumeoti  ad- 
duced  to  support  tlie  doctrine  of  tlie  origin  of  mankind 
from  two  common  parents,  are  the  most  satisfactoty, 
and  most  in  accordance  with  the  lacts  which  are  ascer- 
tained, with  respect  to  the  changes  induced  by  external 
circumstances  in  tlie  inferior  animals.* 


Section  IX. 


OP  DBATU  AND  ITS  CONSGQUBNCRS. 

Thb  condition  of  animal,  and  indeed  of  all  organized 
beings,  is,  that  sooner  or  later  their  existence  is  termi- 

*  Th«  n*(]«r  ia  rvfjrrad  for  rnith«t  informalion  upoD  Ihit  iotcreiting  Mb. 
)ec(,  lo  Dr,  I'ricli«r<l'>  RoMrchvi  inio  thu  Pliytic,  tliti,  of  tSan,  Boitodt'a 
Kl.  Syt.  of  Pb;r-  vol'  Hi'  p.  SSO,  and  to  Dc.  £IUotKin'B  edition  of  Blamen. 
bMdi')  Pbyt.  p.  Stil. 


''OP  NATURAL  DEATH. 


nnted  by  death.  WbnU-vtr  miplil  have  been,  in  the  be- 
ginning, the  will  of  the  Gri;i»t  Creator  of  the  Universe, 
with  respect  to  the  inck'hnitL'  extension  of  tlie  lif«  of 
tnan,  it  is  vvi[li.-at  that  the  preiicnt  state  of  things  re* 
quired  its  limiuilion ;  for  as  wc  nre  endowed  with  (he 
faculty  of  reproduction,  the  ettrtli  must  have  become 
overpopulutcd,  if  it  were  not  for  the  bounds  which 
death  has  fixed  to  the  increnKe  of  our  Mpocies. 

The  terra  of  death  is  a[>plied  to  the  definite  und  total 
cessation  of  all  those  phenomena  which  collectively  con- 
Btihite  the  state  of  life. 

The  human  body  seldom  reaches  the  limits  of  its  ex- 
istence, by  the  progressive  und  naturtil  decay  of  its 
organization,  but  rati\er  by  the  hurtfiil  effects  of  acci- 
dental causes.  So  numerous  und  destructive  arc  the 
discascA  and  accidents  to  which,  ut  each  moment  of  our 
existence,  vre  are  exposed,  that  not  tnore  than  seventy- 
eight  persons  out  of  a  thousand  die  of  old  age.  There 
are  then  two  kinds  of  death,  natural  death  and  acciden- 
tal death.* 

Oa  Natural  Death,  or  the  Death  of  Old  Age.-f 
In  describing  the  ages  of  mau,  1  have  traced  the 
principal  changes  which  are  induced  in  his  organization 
by  the  progress  of  life.  That  outline  proves  that,  after 
a  cLTtuiu  period,  the  deterioration  of  the  body  is  so 
great,  as  to  be  incompatible  with  the  performance  of 

*  In  Ihit  place  we  cmjiloy  (he  fapKMioiit  natural  death,  in  iti  ritici  mcea- 
■Dg,  and  OQt  in  iM  more  commoo  acccplatioo,  accnrdmg  lo  wliii;h,  il  it  op- 
po«Ml  lo  iiuLlai  Di  violent  d«lh. 

t  Thf  rraJer  inuy  conuilt  with  gnrnl  tt!va[)tjg:«  tUe  Mlebrattd  work  of 
Bichat,  '*  H(«'hcrcbt9  PhyuologKjuf*  tvt  la  Vic  c(  la  Mml."  The  Jul  ailii-le 
of  Pan  In,  uid  the  whole  of  Pun  ad,  relate  lo  death  >ncl  iUcooMiquencai. 
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those  nctions  on  which  life  dqiends.  As  this 
tion  ia  inevitable,  as  it  is  the  effect  of  the  simple  coDtint 
ance  of  life,  it  may  be  truly  said  that  e^'ca  from  our  ' 
creation  vrc  bear  within  iw  the  genrut  of  our  dissolution. 
The  pro{,Tessiw  clungcs  which  tJikc  place  in  ihe  struc* 
ture  of  the  budy,  as  nge  increases,  arc  attended  by  a 
corresponding  decline  in  the  energy  of  the  aniiual  func- 
tions. It  has  been  said  by  Bedard,  that  life  consists 
eR«ientiaIty,  of  the  reciprocal  action  of  the  circulation  of 
the  blood  and  of  inner^'ation  ;  and  that  the  death  of  old 
age  results  from  the  simultaneous  decay  of  these  two 
functions,  and  of  their  respective  organs.  This  is  pro- 
bably correct,  but  wo  mufit  recollwt  that  there  are 
several  operations  which  arc  necessary  for  the  produc- 
tion and  support  of  the  above  functions,  the  intemiptioa 
of  which  would  endanger  or  destroy  life.  It  is  io  ihu 
manner  that  digestion  becoming  weak  and  slow,  fur> 
nishes  only  h  Rmall  quantity  of  imperfect  chyle ;  that 
respiration  dimioished  in  its  activi^',  only  partially  r&< 
novates  the  blood  ;  and,  lastly,  that  this  fluid,  no  longef 
freed  iu  a  sufficient  manner  by  the  secretions  of  its  nox- 
ious particles,  becomes  unfitted  for  the  nourishment  of 
the  various  organs.  Besides  these  circumKtances,  which 
affect  the  quality  of  the  nutritive  fluid,  the  quantity  of  it 
is  greatly  dimini&hed.  The  power  of  the  heart  is  Ich> 
sened  in  old  age ;  the  arteries  become  firmer  and  less 
elastic,  and  their  capillary  branches  are  much  fewer 
than  in  the  earlier  periods  of  life,  owing  to  a  gradual 
obliteration  which  the  injections  of  Ruj-sch  and  the  in- 
vestigations of  more  modern  anatomists,  have  proved  to 
take  place  .to  a  great  extent,  llius  many  parts  which 
previously  were  pcrWous,  are  so  condensed  by  the  acca- 
mulation  of  solid  matter,  as  to  be  impenetrable  by 
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sels.  Partly  owing  to  these  chunges,  portly  owing  to 
the  diminution  of  the  vital  powers,  independently  of  the 
physical  dctorioration,  the  functions  of  life  arc  grvatly 
debilitated,  und,  in  part,  destroyed.  The  nervous  system 
loses  itn  encT^ ;  the  sensations  are  blunted,  and  even 
lost ;  the  intcllectuAl  faculties  are  lirst  impaired  and  then 
extiDj^ished,  and  thus  does  tlie  mind  lapse  into  second 
childhood  and  mere  oblivion.  The  muscles  ore  altered 
in  texture,  and  no  longer  contract  with  vigour ;  and  the 
joints,  losing  their  suppleness,  become  rigid  and  un- 
yielding ;  the  movements  ore  weak  and  imcertain,  the 
limbs  totter  under  the  body,  and  at  length  art  unable 
to  support  its  weight.  The  voice  also,  depending  on 
muscular  contraction,  is  deprived  of  the  fulness  of  its 
tones,  and  becomes  weak  and  shrill.  Thus,  one  after 
another,  the  phenomena  of  animal  life  homg  extin- 
guished, man  loses  the  consciousness  of  his  i:xistence, 
and  he  is  dead  to  all  around  him.  But  still  the  invo- 
Itmtary  actions  continue,  although  in  n  languid  manner. 
Inner\'ation,  respiration,  and  circulation,  prolong,  for  a 
short  time,  an  inanimated  existence ;  till  at  length  these 
weakened  supports  yielding,  life  is  finally  extinguished. 
It  is  probable  that  innervation  is  the  first  that  gives  way ; 
then  the  fimction  of  the  lungs  is  stopped ;  and,  lastly, 
the  blood  not  being  admitted  through  those  organs,  oc- 
curaulatcs  in  the  Isfrge  veins,  tn  the  right  cavities  of  the 
heart,  and  in  the  pulmonary  arteries.* 

*  The  riKbl  lide  of  the  tiean,  contiautng  to  nctive  Uood  from  (he  ««iD». 
bwti  after  the  irftutioD  of  ihe  ictiou  of  the  left  vcnlncle,  Tlw  capillorjr  dr- 
cuhtion  prucccdi  fbr  Kmc  time  iubKi]uenl  lo  the  mov<nnenl  of  the  blood 
thfoiigh  the  hMit.  I  hkn frequently.  In  tepMlltrg  tl>c«x{>eri[iiei)buf  Dr.W; 
fliilip,  obactvud  ihc  drculalion  tn  the  capilloiies  going  on  for  ■  very  coniiihr* 
■bl?  ftnoi  after  dnth,  or  iiftct  iVic  heart  hnd  bcva  tLioOTed  fram  the  body.  ' 
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0/ Accidental  Death. 

Accidental  Death,  or,  as  it  has  been  termed.  Morbid 
Death.  U  tJie  most  usual  termination  of  life.  The  causes 
of  nccidentnl  death  are  too  numerous  nnd  di\-crsifictt  to  be 
mentioned  in  this  place,  but  although  they  are  ko  extmnie- 
ly  multitudinous,  the  modes  by  which  they  destroy  life 
are  few.  It  seems  to  be  ascertained,  that  any  tiling  which 
interrupts  the  nction  of  the  nervous  system  on  tlie  or- 
gans of  circulation,  or  the  action  of  Uic  blood  on  lb« 
centre  of  the  ncn'ous  system,  will  cauiic  death.  It  is 
evident  tlmt  eitlier  of  these  erents  may  be  produced  in 
many  different  ways.  Mechanical  and  chemical  injuries 
inflicted  upon  the  brain,  the  heajt,  or  the  great  arteries  ; 
upon  the  organs  of  digestion,  of  respiration,  &c.,  when 
of  sufficient  severity,  will  destroy  life.  DrseAsos  affecting 
the  same  parts,  will  produce  a  siuiilHT  effect,  but  in  a 
slower  manner.  The  dopri\Titiou  of  air,  by  causing 
black  blood  to  circulate  in  the  arteries,  and  thus  to  be 
carried  to  the  brain  and  to  the  coronary  arteries  ;*.  and 
the  loss  of  food,  by  preventing  the  formation  of  chyle, 
will  cauw;  death  ;  but  much  more  speedily  in  the  first 
than  iu  the  second  in.stance.  Lastly,  tlie  intitiduction 
of  deleterious  substances  into  the  economy,  where  they 
become  mixed  with  the  maiM  of  the  circulating  fluidg, 
proves  destructive  to  life  I»y  the  noxiouB  inlluoncc  they 
exert  upon  the  vital  organs. 


^Ath.  ElUotton  Hjn,  ■*  wbtQ  <toih  occun  by  impnlimeiil  to  the  fiiDctiOD 
OCftc  liingi,  iIm  haul  lowi  ib  imbbilily  by  lU  lubitant*  bcroming  pri»c- 
tntti  villi  iviMui  bkMt),  and  otun  co  piopvl  tlw  blood  of  its  raviim;  aiMl 
Ibe  bnia  bccooiinf;  po>rcilaB  ftDtn  the  uune  carat,  csmm  bolb  to  pcR«i*B 
unouinOB  io  ibr  lungt  Troro  (be  winl  of  Tmh  »ir,  tod  tu  b«  able  lo  wtll  R»> 
piraibD.  irihedtath  of  ttie body  wiw  from  ilm  bnin.  it  U  by  llMbnuo  bviog 
^^m  uiutil*'  In  tonlinir  mpinuii'n."     BluixfiiBcA'i  Piytietagir.    Noir,  p.  137. 
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Of  tht  Dead  Body. 

Life  has  no  sooner  UTminatL'd  than  the  dead  body 
begins  to  be  affected  by  chemioU  iigcnt^.  These  speedily 
destroy  the  combinations  which  previously  existed,  and 
reduce  the  orgnniwd  textures  into  those  elementary  sub- 
Btanccs  which  belong  to  all  inert  bodies.  The  process  of 
decomposition*  is  influenced  by  various  circumstunoes, 
which  may  accelemte  or  retard  its  progress,  or  even  alto- 
gether suHpend  it.  The  state  of  the  atmosphere,  the 
season  of  the  year,  the  a^  and  constitution  of  the  indi- 
vidual, the  quantity  and  qimtity  of  the  humours,  the 
kind  of  death,  &c.,  will,  in  a  great  degree,  determine  the 
progress  of  putrefaction.  It  is  also  important  to  state, 
that  the  mode  of  alteration  in  each  organ  varies  accord- 
ing to  its  texture,  composition,  density,  and  actual  state 
at  the  period  nf  dissolution.  The  nature  of  the  prexious 
disea-se,  if  any  has  existed,  will  modify,  in  a  striking 
manner,  the  phenomena  of  decomposition  in  the  indin- 
dual  parts,  and  in  the  entire  corpse. 

The  heat  of  the  body  is  generally  lowered  some  time 
before  death.  The  process  of  cooling  begins  upon  the 
surface  and  in  the  extremities,  and  afterwards  extends 
to  the  trunk  and  internal  parts,  till  the  body  is  per- 
fectly cold.  This  change  proceeds  quickly  in  propor- 
tion as  the  temperature  of  the  atmosphere  is  low.  as  the 
subject  is  weakened  by  age,  by  disease,  or  by  the  loss  of 
blood.  Under  favourable  conditions,  it  is  accomplished 
in  two  or  three  hours  ;  but  it  commonly  requires  sixteen 
or  twent)-  hours;  or,  if  the  weather  is  worm,  two  or 
three  days  may  be  necessary.     During  this  period  of 

*  Sic,QMiuucr.    I'ulilo  SyaojiliqiHi  da  t'tiiiwiucaui  CjuLtv^riijuii. 
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coolinp:,  the  body  is,  in  genern],  soft  and  flexible  ;  and, 
having  lost  all  resistance,  readily  obeys  the  laws  of  gra- 
yity,  or  external  force. 

It  is  stated  by  Dlumenbach,  that  the  vital  eluiittcity 
'  itnd  fijlness  of  parts,  dep'>n(l  upon  tlie  contraction  of  tbo 
cellular  tissue,  and  th:it  after  death,  even  in  young  sub- 
jects, full  of  juices,  Uie  back,  loins,  and  liuttocka,  hav- 
ing for  some  time  lost  their  vital  tone,  are,  if  the  body 
is  Alpine,  depressed  and  flattened  by  the  superincumbent 
weight  which  now  is  not  resisted  ;  this  appearance  may, 
therefore,  be  reganled  among  the  indubitable  signs  of 
dentb.  The  eyes,  which  an;  half  open,  arc  fixed  and 
glazed,  and  the  pupil  is  diluted  ;  the  lower  lip  and  jaw 
are  pendent,  and  the  mouth  is  partially  open.  The 
sphincters  are  relaxed,  so  that  the  feces  and  urine  are  oc- 
casionally di&charged,  and  eren  parturition  has  occurred  ; 
thcKc  phenomena  probably  depend  upon  the  last  mus- 
cular contraction  of  the  inlc&tines,  bladder,  and  uterus. 

■Whilst  the  body  retains  its  warmth,  the  blood  remains 
fluid,  and,  for  a  time,  it  continues  to  circulate,  although 
in  an  imperfect  manner.  I  have  fmjuenlly  observwl  the 
cireulalioii  of  the  small  vessels  of  the  mesentery  going 
on  upwards  of  an  hour  after  life  had  been  destroyed. 
The  aorta  and  the  large  arteries  arc  empty,  whiht,  on 
the  controrj',  the  Teins,  the  right  cR\'itiefi  of  the  heart, 
and  Uie  pulmonary  arteries  are  distended  with  black 
blood.  It  hos  been  supposed  that  this  depends  on  the 
elasticity  of  Uie  arteries,  and  on  the  mechanism  of  the 
chest ;  but  I  beliere  it  is  principally  caused  by  the  pro- 
pulfuvu  itction  of  the  cR]>illary  vessels,  which,  continuing 
for  a  considerable  period  after  the  contraction  of  the 
heart  has  ceased,  pushes  on  the  blood  towards  the  ve- 
nous syslHn,  where  it  necessarily  accumulates.    In  some 
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faiilaBkccs,  in  whicli  dmth  has  been  caused  by  suSbcatJon, 
this  accumulAtion  is  so  great  as  to  cause  cODgeslion, 
erection,  and  even  bloody  transudation.  The  blood  thus 
remaining  fluid,  obeys  its  gravity,  and  is  di^lormincd  to 
those  parts  which  are  most  dependent,  0£  the  buck,  the 
shoulders,  and  frequently  the  head,  causing  in  these 
places  red  or  livid  marks,  which  urv  strongly  contrasted 
with  tlie  g;cneral  paleness  and  yellowness  of  tJie  Ijody, 

It  soinetimeH  happens  that  the  face  looks  flimhed,  a 
deceitful  appearance,  which  was  thought  by  the  late 
Mr.  Che\TJier,  to  depend  on  the  oxygenation  of  the 
blood  which  had  staj^ated  in  the  cutaneous  vessels. 

The  contractility  of  the  muscles  may  be  excited  for 
some  hours  alter  death ;  but  the  period  varies  in  dif- 
ferent animals,  and  even  iu  the  different  muscles  of  the 
some  animal. 

In  proportion  as  the  animal  heat  is  lost,  the  sofl 
parts  gradually  stitTen,  and  the  muscles  contract  and 
become  rigid.  The  blood,  which,  till  this  period,  had 
remained  Huid,  now  coagulatai,  and  forms  in  tlie  vessels 
yeUowish  concretions,  which  are  often  intermixed  with 
soft  black  coagula ;  it  frequently  Imppens,  however, 
that  the  blood  has  the  dark  venous  cboracler.*  In 
consequence  of  these  changes,  tJie  limbs  are  rendered 
stiff  and  resisting,  and  the  articulations  are  immoveable, 
unless  considerable  fra-ce  is  employed  to  bend  them. 
Tlie  stiffness  of  the  dead  body  begins  in  the  trunk,  and 
extends  to  the  upjier  and  then  to  the  lower  extremitieii. 

This  phenomenon,  which  is  almost  constant,  exhibits 
uuny  varieties  as  to  the  time  of  its  commencement,  its 

*  Then  »  occatioDslly  obinvcd  id  iIw  vnitriclci,  an  uppoannoe  which 
TiuljiTn  miOBlcn  for  polypi  of  tin?  heart.  This  ii  owing  lo  th<f  fliirtn  c4  the 
btood  being  iiimly  cuogiiUlcd  m  the  suahcioflhocsintw  coluinov. 
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iutensitir,  and  duration.     In  sudden  denxh,  caused  hf 
v\n\enl  atfections  of  tbv  brain  and  ncn'ous  syslem,  the 
cadaverous  contraction  does  not  take  place,  the  musclt^ 
remaining  flaccid,  nod  the  blood  fluid.     In  such  cases, 
the  warmth  of  the  body  'm  maintained  for  a  cnnsiderable 
period.     In  the  death  of  age,  in  thai  catised  by  chronic 
diseA.se,  bv  phthisis,  by  excessive  fatigue,  by  septic,  gan- 
grenous, or  scorbutic  diseases,  the  stiffness,  which  fol- 
lowA  vcrir'  (|uicklY,  is  not  intense,  and  continues  only 
for  a  fevf  bours.     Ou  the  conlrarj-,  in  young,  strong, 
or  robust  persons,  in  those  who  die  from  violence,  firom 
sufl'ocation,  or  from  acute  diseaiies,  the  stiflTpning  doesi 
not  commence  for  twentj-  or  thirtj-  hours,  it  is  very 
great,  and  remains  during  three  or  four  days. 

The  rigidity  of  the  soft  parts  ceases  spontaneously, 
•ad  in  the  same  enter  in  which  it  began.  It  is  suc- 
ceeded by  an  uni*'ersal  relaxation  and  softness,  which 
gradually  augment.  The  humours  which  were  coagu- 
lated, again  become  fluid,  and  their  fluidity  is  even 
increased.  They  gravitate  into  the  dependent  parts, 
and  produce  a  general  flahbiness  of  the  corpse.  The 
limbs  are  alHindoned  to  their  weight,  and  directed  by  it, 
they  readily  bend  of  themselves.  These  arc  the  first 
phenomena  of  putrid  decomposition.  Some  anatomists 
have  observed,  that  the  hair  and  the  beard  continue  to 
grow  for  Slime  time  after  death.  This  has  been  doubted, 
but  it  is  a  fact  that  I  have  bad  frequent  opportunities  of 
witnessing  in  the  bodies  which  are  brought  into  the 
diii^ecting  r«M)m. 

Putrefiietion  is  an  intestimd  and  spontaneous  move- 
ment, the  inxTrse  of  the  organic  action,  which  is  esta- 
blished in  a  body  totally  deprived  of  life ;  which  sepa- 
rates the  particlcK  of  llie  organic  textures;  rc<hiccs  thvm 
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into  a  more  simple  state  of  composition,  and  finally 
converts  them  into  gas,  into  pulp,  into  euth,  and  so 
returns  their  elements  to  the  general  mass  of  inert 
bodies.  Vilien  putrefaction  has  eommencecl,  the  corpse 
exhalet!  an  unpleasant  odour,  which  becomes  more  nau- 
seous as  the  process  advances.  In  general,  and  par- 
ticularly after  violent  or  sudden  death,  a  considerable 
discngiigemi'Ut  of  gas  occurs,  in  the  intestines,  in  the 
stomach,  in  the  cellular  tissue,  in  the  serous  membranes, 
and  often  in  the  vessels,  esiiucially  iu  the  vcin«.  This 
evolution  of  gaseous  matter  causes  many  phenomena. 
Thus  the  tympanitis  of  the  abdomen,  by  pushing  up 
the  diaphragm,  frequently  causes  the  trothy  mucus 
of  the  lungs  to  pasa  out  by  the  mouth  or  nostrils  ;  and 
by  compressing  the  stomach,  it  forces  its  contents  into 
the  cewiphagiis  and  pharj-nx,  and  from  thence  they  pass 
into  the  larynx,  or  into  the  nosc  und  mouth.  The  blood 
and  other  floidj!  are  idso  crowded  to  the  head  and  neck;4 
producing  the  hideous  bloiiting  of  the  eountenuiico  und 
starting  of  ttie  eyes,  which  arc  so  often  the  accompani- 
ments  of  decomposition.  The  distension  of  the  abdo- 
men is  sometimes  so  great  as  even  to  cause  rupture  of 
its  parietes.  The  generation  of  gas  in  the  cellular 
ti.ssue,  constitutes  cadaverous  emphysema ;  and  its  ac- 
cimiulation  in  the  heart  and  vessels  dctcrmities  the 
moven:M>nt  of  the  blood,  and  even  its  exit  through  any 
wounds  which  may  exist.  >■■ 

The  chief  products  to  which  the  dissolution  of  the 
animal  body  jpves  rise,  are  water,  ammonia,  carlionic 
acid,  and  sulphuretted,  phosphuretted,  and  carburetled 
hydrogen  gases.* 

•  Tunwr**EI.  oT  ChcmitU}-,  p  T89. 
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Diiriag  life,  the  varioos  hiimoars  are  retjuaed  in  the 
vessels  by  the  density  of  their  membranoui*  parictes ; 
but  after  death,  these  losing  their  tone,  allow  the  trans- 
udation of  their  coQtenta,  which  then  impregnate  with 
their  colour  and  odour  the  surrounding  parts.     Tlius 
the  blood,  escaping  into  the  cellular  mombruiie,  tillows. 
the  course  of  the  lai^  veins,  and  occasionally  of  thoJ 
smaller  branches,  to  be  traced  upon  the  surfiws  of  thaj 
body  by  so  many  dark  or  greenish  streaks.      In  the] 
same  manner  the  bile  of  the  gall-bladder  tinges  the  duo- 
denum and  other  parts ;  and  the  stomadi  is  often  marked  I 
by  the  liver  and  spleen.     'Hw  cellular  tissue  and  serous 
membranes  are  infiltrated  by  a  serO'SHcguineous  tluid, 
giving  to  those  parte  a  reddish  or  brownish  colour ; 
whilst  the  walls  of  the  abdomen  are  of  a  blucish  or 
greenish  hue.     The  redness  which  is  caused  after  death 
by  the  transudation  of  blood,  is  vcr)'  liable  to  he  mis- 
taken for  intlammution.     This  fact  should  be  impressed 
on  the  mind  of  every  medical  man,  on  account  of  its 
importance  both    in    pathology  and  medical  Jurispru- 
dence.*    The  humours  of  the  eye  become  opoku,  and, 
transuding,  produce  relaxation  of  tlie  cornea. 

As  putrefaction  advances,  the  epidermis  ia  raised  in 
several  places  by  a  brownish  sanies,  and  may  be  readily 
stripped  off ;  when  the  cuti&  h  thus  exposed,  it  ia  at  6r^ 
wtiitish,  moist,  and  ^oft ;  but  it  soon  becomes  dry,  hard, 
and  discoloured,  by  the  evaporation  of  its  fluids. 

The  muscles,  imbued  with  fluids,  become  moist  and 
soft;  their  coloar  i^  changed  to  a  dark  re<l,  and  after- 
wards to  gre«n  ;  their  fibrous  structure  is  lost,  and  tit&f 
are  converted  into  a  pulpy  and  putrid  mass. 

*  Sco  *n  InlnMiinR  paper  upon  rhit  MhjccI,  by  Dr.  J.  Davy,  Med.  Chif. 
l^iH.  vol.  X.  p.  »».     Abo,  ChMHttr.  I.  0, 
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Lustly,  the  texture  evcrj-wlierc  diBappcore ;  the  soft 
pftrts,  confound«d  with  the  fluids,  are  reduced  to  putre- 
Iftfre  of  &  fiemi-fluid  nature ;  this  in  mixed  with  bubbles 
of  gas,  and  spreads  a  most  noxiotis  odour.  The  boucs, 
exposed  and  naked,  yield  in  turn  to  the  action  of  che- 
mical f^Dts ;  they  become  A-iable,  nnd  at  len^  arc 
converted  into  a  small  (juantity  of  earthy  substance,  the 
only  rpmtumi  of  that  structure,  which  a  short  time  bo- 
fore  had  excited  such  admiration,  by  the  beauty  of  its 
form  and  the  perfection  of  its  organization. 

The  process  of  decomposition  varies  (greatly  as  to  the 
period  of  its  commencement  and  completion.  It  re- 
quires, as  necessary  conditions  for  its  development,  the 
contact  of  air  and  a  certain  degree  of  heat  and  of  mois- 
ture. When  these  conditions  are  favourable,  particu- 
larly after  certain  diseases,  putrefaction  commences  al- 
most at  the  moment  of  di-alh,  and  passes  through  its 
stages  with  great  rapidity.  In  the  contrary  cases,  it  is 
slow,  and  may  only  be  completed  after  many  years  ;  or 
even  it  may  be  almost  indefinitely  suspended.  Thus,  if 
B  body  be  kept  in  a  very  low  temperature,  putrefaction 
does  not  occur,  so  that  the  corpse  may  be  preserx-ed 
witJ)  little  alteration,  whilst  congelation  remains.  Again, 
if  a  body  be  dried  by  a  very  hot  and  dry  atmosphere,  as 
that  of  the  deserts  of  Africa,  or  by  an  absorbent  earth, 
as  in  certain  caverns,  it  may  become  almost  imputres- 
ciblc.  Decomposition  may  also  he  prevented  by  cer- 
tain substances  which  ore  termed  antiseptic,  such  as 
camphor,  resins,  bitumen,  acids,  neutral  salts,  alcohol, 
&c. 

Putrefaction  usually  begins  in  the  abdomen,  in  conse- 
quence of  the  quantity  of  excrcmentitious  matter  which 
it  contains.     It  speedily  attacks  thoise  organs  which  are 
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□aturally  soft  and  hare  a  large  proportion  of  fluids,  sudi 
as  the  brain  and  spinal  cord.  Tlie  Btructures  which  are 
deteriorated  by  disease,  or  are  congested  with  liquids, 
are  also  among  the  first  parts  which  are  changed.  The 
fibrous  organs  nidst  longer  than  any  others,  except  the 
bones,  which  are  the  last  to  yield. 

Putre&ction  is  the  process  by  which  organized  bodies 
deprived  of  life,  are  decomposed,  and  by  which  the  par- 
ticles previously  combined  by  vital  affinity,  are  disunited 
and  idtimately  restored  to  the  general  mass  of  matter, 
where  they  are  again  employed  in  the  formation  of  new 
b^ngs. 


CELLULAR  AND  ADIPOSE  TISSUES. 


CHAPTER  FIRST. 

OF  TIIF.  CKLLULAR  AXD  ADIPOSE  TISSUES. 

Tub  observations  which  ure  <;ontatnc()  in  the  preced- 
ing introduction,  concerning  the  general  structure  of 
the  humuu  body,  prove  that  the  cellular  membrane  is 
the  most  extensive  and  important  of  all  the  tissues.  The 
description  of  this  essential  element  of  organization 
ought,  therefore,  to  precede  the  consideration  of  the 
other  parts  of  the  unimal  friuiie. 

This  substance  is  usually  distinguished  by  the  name 
of  cellular  tissue  or  texture,  and  ils  tliis  name  expresses 
one  of  its  principal  characters,  we  may  still  employ  iL 
Many  other  terms  have  been  used  by  different  writers, 
such  as  mucous,  gelatinous,  reticulated,  filamentous  tis- 
sue, &c.  The  adipose  tissue  is  usually  compn-hendt-d 
under  the  gcncml  denomination  of  cellular  membrnne. 
But  this  arrangement  lias  been  properly  objected  to,  on 
account  of  the  distinction  that  exists  between  the  cells 
which  lodge  the  fat  and  those  which  contain  the  com- 
mon serous  fluid  of  the  cellular  substance.  In  conse- 
quence of  this  difference,  although  I  have  arranged  the 
cellular  and  adipose  membranes  in  the  same  chapter,  oa 
account  of  their  general  resemblance  to  each  other,  I 
shall  describe  each  tissue  separately. 


CELLULAR  TISSUE, 


PART  FIRST.     . 


OP  TflE  CELLULAR  TISSUE. 


Thk  structure  and  arrangement  of  this  important  tis- 
sue, have  been  cimrfuUy  iovestigated  by  mnny  aiintomists  ; 
but  we  nrc  particularly  indvhted  to  Hidler  for  the  dis- 
cover)- of  several  inlerusting  facts  concerning  its  propt-r- 
ties.  He  proved,  by  minute  and  accurate  dissection, 
that  it  18  unintwniptedly  continued  all  owr  the  body, 
and  that  in  this  manner  it  cnnMitutes  the  commoQ  bond 
of  tmioD  between  the  different  regions  and  organs.  It 
also  enters  very  largely  Into  the  composition  of  all  the 
organic  solid*,  many  of  which  are,  in  fact,  entirely 
formed  of  the  cellular  eututunce,  variously  modified  and 
disposed. 

The  cellular  membrane  may  be  divided,  according  to 
its  ammgeinent,  into  two  parts ;  the  first  of  these  fills 
up  the  interstices  which  are  left  between  the  various  or- 
gans, and  thus  unites  them  with  each  other  ;  the  second 
portion  closely  surrounds  the  organs,  and  also  penetrates 
into  their  interior,  so  as  to  contribute  largely  to  their 
formation.  This  division,  although  very  useful,  does 
not,  in  strict  language,  exist ;  becau.se  it  has  been  deter- 
mined,  as  we  have  just  stated,  that  all  parts  of  this  tis- 
sue are  continuous  with  each  other. 


COMMON  CELLULAR  T1S8DB.  Ill 

Skltion  I. 

OF  THB  COMMON  CELLULAR  MEMBRANE. 

The  first  division  of  the  cellular  tissue  is  called,  on 
account  of  its  disposition,  the  common  or  external  por- 
tion, texUts  cfllularis  intermedius  vel  {(Litis.  It  has  the 
gcnerftl  extent  and  form  of  the  body,  constituting,  as  it 
were,  the  mould  of  its  indii'iUuid  parts.  With  tlie  above- 
mentioned  reservation,  it  may  be  considered  as  a  separate 
system,  there  being  fewer  connexions  in  the  ditferent 
regions  between  it  and  the^ternal  division  or  portion, 
than  there  are  between  itsqIRi  indindual  parts. 

The  quantity  of  the  general  cellular  texture  is  not  the 
same  in  ull  parts.  It  is  accumulated  in  those  places 
where  there  is  extensive  motion,  find  also  around  most 
of  the  internal  organs.*  It  ia  in  larger  proportion  on 
the  anterior,  than  on  the  posterior  part  of  the  trunk, 
because  the  body  moves  more  freely  forwards  than  back- 
wards.  For  the  same  reason  this  structure  abounds  on 
the  fiice,  especially  about  the  eyes  and  cheeks  ;  and  like- 
wise on  the  fore  part  of  the  neck.  In  the  limbs,  it  is 
met  with  in  considerable  quantity  in  the  flexures  of  the 
joints,  in  the  axilla,  on  the  elbow,  the  wri.st,  and  in  the 
pftlm  of  the  hand  ;  also  in  the  groin,  behind  the  knee, 
before  the  ankle,  and  in  the  sole  of  the  foot.  The  su- 
perficial muscles,  which  produce  great  motion,  are  sepa- 
rated by  thicker  layers  of  membrane  than  the  deeper 
seated  and  more  fixed. 

in  the  great  cavities  of  the  body  the  cellular  tissue 
siOTOiinds  the  viscera.      In  the  abdomen  it  envelope* 

•  Cr.  W.  Hunter,  Mod.  Ob*,  uid  Itiq.  vol.  H.  p.  3a 
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the  liver,  pancreas,  and  kidneys  ;  and  in  the  pelvis,  the 
organs  of  urine  and  uf  gvia-ruUdn.  U  ulso  occupies  the 
space  which  is  incluili-'d  between  the  numerous  folds  of 
the  serous  mem)>ranes  ;  thus  it  is  accumulated  in  the 
mesentery,  in  tlie  omenta,  in  the  anterior  and  posterior 
mtdiastina,  &c. 

.'There  is  an  universal  communication  bctvfeen  the 
different  pQrt:^  of  the  cellular  tissue ;  thiii  is  most  evi- 
dent in  the  nt-ighbourhood  of  \iw  large  openings  of  the 
body,  in  the  voids  which  are  left  between  the  various 
organs,  and  in  the  course  of  the  great  wssels.  Thus 
the  membrane  of  the  neok  h  continuoxis  with  that  of 
the  chest,  in  the  space  beh^  the  ntemum,  and  on  the 
sides,  it  joins  with  that  of  Iht^  upper  extremities  undi-r 
the  clavicles,  and  around  the  subclavian  vesseU.  Again, 
the  cellular  texture  of  the  thorax  'm  continuous  with 
the  same  structure  in  the  abdomen,  through  the  open- 
ings of  the  diaphragm,  on  tlic  sides  of  the  aorta,  of 
the  (esophagus  and  of  the  inferior  vena  cava.  In  like 
manner,  the  tissue  of  the  alulomen  is  joined  to  that  of 
the  lower  limbs,  under  the  crural  arches,  Uirough  tlie 
ischiatic  notches  and  obturator  foramina.  In  tlie  dif- 
ferent regions  of  the  extremiUes,  and  on  tlie  exterior  of 
the  trunk,  the  uninterrupted  communication  of  the  cel- 
lular substance  iit  readily  demonstrated  witl)  tlie  Kcalpd, 
or  by  inflation. 

The  density  of  the  different  parts  of  tlic  general 
cellular  tissue  is  subject  to  great  variation ;  for  example, 
in  the  piilm  of  the  hand  or  sole  of  the  foot,  it  is  firmer 
and  closer  in  its  texture,  than  it  is  around  the  kidnevs, 
or  in  the  scrotum.  In  some  situations,  the  membraot) 
is  so  much  cuiidensvd,  that  it  constitutes  certain  struc- 
tiues,  which  have  been  termed  fasciae.     We  find,   that, 
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under  the  skin  of  the  (ibdomcn,  il  forms  the  fascia 
superfidalU ;  in  tho  pcriiivum,  the  fuscia  perinei ;  and 
on  the  side  of  the  neck,  the  fuscia  cerviciii.  It  is  most 
probable  that  the  fascist,  properly  so  called,  as  the 
fascia  of  the  fore-arm,  and  the  broad  fascia  of  the  thigh, 
are  also  only  condensed  specimens  of  the  same  sLruC' 
ture. 


I 


Skction  II. 


OF   TUB    SPECIAL    C 


B^UF 


LAB    MBMBRAN^. 


TliK  second  division  of  the  cellular  tissue  is  called 
tlie  special  or  intcroid,  because  it  immediately  surrounds 
the  orguis  and  ciUcni  into  their  Blruclure.  Il  admitn 
of  a  subdivision  into  two  parts :  the  first  inventing  the 
different  organs,  is  named  the  textta  ceUularis  striclw; 
and  the  second,  penetrating  into  their  interior,  is  called 
the  textus  ceUularis  stipatus. 

The  first  portion,  wliich  surrounde  eaeh  organ  so  OA 
to  separate  it  from  the  neighbouring  parts,  is,  on  the 
one  hand,  insensibly  continuous  with  the  general  cellu- 
lar tissue,  and  on  the  other,  with  that  entering  into  the 
organs.  The  observation  of  many  diseases  proves  that- 
this  separation  often  limits  the  extent  of  the  morbid 
action.  Thus  inflammation  attacking  the  tunica  vagi- 
nalLs,  is  often  restricted  to  Umt  membrane,  and  does  not 
implicate  the  body  of  the  testicle.  The  conjunctiva 
sclerodcse  is  frequently  inflamed,  wliUe  the  sclerotic 
itself  is  unaffected.  Again,  vessels  and  nerves  are  occa- 
sionally healthy  when  they  are  surrounded  with  pus. 
But  we  must  not  attribute  these  limitations  to  Uic  dis- 
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position  of  the  cellular  membrane  nione,  as  the  dHTcr- 
cnecs  in  the  texture,  and  especially  in  the  fiincUon  of 
the  above  parts,  have  considerable  influence  in  regu- 
lating the  extent  of  the  diseased  action.  We  cannot 
therefore  entirely  agree  with  Bordeu,  or  with  Bichat, 
who  adopted  the  same  opinion,  that  the  cellular  sub- 
stance forms  a  species  of  atmosphere  around  Uie  organs, 
which  confines  their  natural  actions  and  morbid  phe- 
nomena.* 

The  connexion  which  exisU  between  the  investing 
cellular  membrane  and  the  different  organs,  exhibits 
many  peculiarities.  The  joUd  parts,  as  the  liver,  the 
pancreas,  and  the  gland^flenerally,  togetlier  with  the 
muscles  and  the  nerves,  are  entirely  .surrounded  by 
membranous  envelopes.  On  the  contrary,  the  skin, 
the  mucous  and  the  serous  membranes,  havHng  one 
face  free  or  unattached,  ore  only  connected  on  one 
side  with  the  cellular  tissue,  which  is  distingtiished  ac- 
cording to  iti  Hituati{)n,  by  the  terms  of  the  subcutane- 
ous, the  subserous,  and  the  submucous  cellular  tissue. 
The  submucous  tissue  of  the  alimentary  canal  is  fre- 
quently called  the  nervous  coat.  An  objection  has  been 
properly  urgc<l  by  Meckel,  against  the  comparison  that 
has  been  ma<le  bc;tween  the  skin  and  the  mucous  and 
serous  membranes  in  the  above  respect.  The  latter 
are,  in  fact,  hollow   organs,  enveloped  on   all  sides ; 

■  M.  PMbI  contend!,  in  oppoiitioa  to  th«  doctrine  oT  Bichtt  and  olbm^ 
tlul  iDf1*ninuiLon  of  llie  diff^nai  mi-mlmn^t,  m  o(  ih«  pli-iin,  p<neMdki% 
■nd  peritoonun,  rttj  wldoin  oocun  mllioul  thf  i-i>til.iiu«l  (ncun  p«rliei- 
patiHg  m  tht  Jiiratr.  Scv  Mf  mojRs  lur  la  Nature  d  Ic  Traitoneol  de  pbo- 
iiran  Hntadio.  I<  ii  Deonary  to  itaie.  in  Juitiou  lo  Ebchat,  iImI  he  dutioctl| 
wyi,  intUranialiuo  may  be,  and  odcn  it,  propagated  by  IIm  celhibr 
hrtae,  (rata  the  plcut*  to  Ilie  lungt,  Erani  the  pencudiuni  to  tiM  bwt, 
iNm  tbt  peiiloneum  to  the  iatotlina^^Mf.  G<n.  ton.  i.  p.  77. 
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whilst  the  skin  is  only  covered  on  one  surface,  viz.  ibi 
internal. 

The  vessels  and  ainals  of  the  body  arc  possessed  of 
particular  cellular  layers ;  these  equally  exist  in  the 
arteries,  veins,  lymphatics,  and  excretory  tubes. 

The  density  of  the  investing  cellular  substance  is  not 
the  same  in  all  the  regions  of  the  body.  It  is  con- 
densed in  the  whole  length  of  the  median  line,  except 
in  the  neck.*  It  ab*o  contracts  close  connexions  to  the 
parts  beneath,  wherever  the  ekin  is  fixed,  as  at  the 
wrist,  lit  the  ends  of  the  fingers,  on  the  scalp,  Scd 
On  the  contrary,  it  is  lax  in  those  places  in  whieh  the 
integument  is  loosely  attached,  Us  in  the  eyelids,  cheeks, 
scrotum.  &c. 

Tlie  last  part  of  the  cellular  tissue,  or  that  which 
pcnetmtes  into  the  oi^ns,  has  received  great  attention, 
in  consequence  of  it*  importance  in  the  construction  of 
the  animal  frame.  It  not  only  enters  into  the  various 
organs  of  the  body,  but,  with  the  exception  of  the  mus- 
cles and  the  nerves,  it  also  forms  their  basis.  As  we 
have  explained  in  the  introduction  tlie  relations  which 
exist  between  the  cellular  and  tlie  other  textures,  it  is 
not  necessary  to  dwell  on  them  in  this  place.  It  is  suf- 
ficient to  state,  that  it  forms  the  mucous,  serous,  and 
fibrous  membranes  ;  that  it  constitutes  the  tunics  of  the 
vasciJar  system,  with  the  exception  perhaps,  of  the 
middle  coat ;  that  under  the  name  of  parenchymatous 
substance,  it  forms  a  large  part  of  the  secreting  and 
absorbing  gland-s.  not  only  surrounding  the  lobes  of  the 
former  organs,  but  also  their  lobules  and  minute  gra- 
nides  ;  and  lastly,  that  it  invests  the  fascicidi,  fibres,  and 

■  Bccdeu,  lUcbaohe*  tur  te  Timu  Huqueux,  p.  66. 
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most  delicate  filaments  of  the  miucles,  and  the  cords 
and  fibrillse  of  the  nerves. 

The  different  organs  are  provided  with  this  important 
suhstancc  in  viirious  proportions,  the  quantily,  however, 
is  guneruUy  determined  by  the  number  of  constituent 
parts  and  by  the  peculiitr  structure,  which  each  organ 
possesses.  A  striking  contrast  is  offered  in  this  respect, 
hy  comparing  the  muscles,  the  ner\'e8,  and  the  glands, 
in  wliich  the  celhilar  tissue  abounds,  with  the  tendons, 
the  cartilages,  and  the  bones,  in  which  it  exists  in  so 
small  a  proportion,  that  it  is  percei\-ed  with  difficulty. 

The  density  depends  principidly  on  the  siie  and  de- 
gree of  exposure  of  the  j^arts,  where  it  is  examined. 
The  cellular  membrane  becomes  liner  as  it  divides  and 
fiub-divides,  in  order  to  include  the  more  delicate  parts 
of  the  organs ;  thus  the  tissue  which  encloses  the  mus- 
cular fasciculus,  is  coarser  than  the  sheath  which  u 
afforded  to  tlie  fibre  or  filament ;  tmd  again,  the  mem- 
brane which  belongs  to  one  of  the  exposed  nerves  of  the 
extremity,  is  firmer  and  more  condensed  than  the  soft 
production  that  penetrates  into  tlie  substance  of  the 
portio  mulhs. 


Section  III. 

OttOANIZATION  OP  TBB  CELLULAR  TISSUE. 

Having  considered  the  general  disposition  of  the  cel- 
lular tissue,  1  shall  now  proceed  to  iiitiuire  into  the 
mechanical  ormngeuient  of  its  different  parts,  and  into 
its  internal  composition.  On  these  poinut  there  is  much 
discrepancy  in  the  opinions  of  anatomists.     Those  of 
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Prance  and  of  this  country,  almost  exclusively  adopt 
the  idea  of  Holler;  while  in  Germany,  Uic  theory  of 
Borcieu  is  mort!  g^encrally  received. 

Haller  considered  that  the  cellular  tissue  consisted  of 
numerous  fibres  and  of  laminje  or  plates,  crossing  each 
otlier  in  every  possible  direction,  and  thus  intercepting 
small  spaces  or  cells,  the  size  and  form  of  which  lire 
very  irregular.  Bordeu  says,  that  it  is  a  viscous,  ho- 
mogeneous, and  coherent  substance,  scarcely  solid,  and 
devoid  of  form  ;  he  also  compares  it  to  tlic  jelly  of  meat, 
and  to  thick  siiliva,  or  foam  "  have."  His  opinion  has 
recvivud  the  support  of  Blumenbnch,  Rudoiphi,  Meckel, 
8:c.  The  last  states,  that  in  the  inferior  animals,  and 
in  the  embryo  of  the  human  and  all  other  species,  the 
cellidar,  or,  as  he  terms  it,  the  mucous  tissue,  has  the 
conformation  described  by  Bordeu.  He  continues,  "  we 
■can  conxTnce  ourselves  of  the  exactness  of  this  in  all  the 
epochs  of  life.  With  the  naked  eye,  or  with  the  aid  of 
the  microscope,  we  sec  neither  laminFc,  fibres,  nor  cells  ; 
we  perceive  nothing  but  the  above  substance,  having  no 
openings  in  it.  Tlie  only  cause  of  this  substance  ap- 
pearing to  be  composed  of  fibres  and  layers,  is,  that  its 
viscid  character  allows  it  to  take  those  forms  when  it  isi 
drawn  out  or  extended,  and  nothing  is  more  easy  than 
to  see,  with  or  without  the  microscope,  these  layers  and 
fibres  produced  under  the  very  eyes  of  the  observer. 
When,  for  example,  we  separate  from  each  other  two 
muscles  or  two  fasciculi,  the  homogeneous  substance 
which  is  placed  between  them,  appears  at  first  unequal 
and  furrowed,  partly  retaining  its  cohesion  ;  but  if  we 
continue  to  draw  it  out,  it  tears  and  produces  filaments 
or  small  cylindrical  columns,  which  aec^uire  greater 
length  as  we  increase  the  extension.     Ceasing  this  ex- 
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Uituion,  the  fUamcnts  at  first  contract,  and  afterwards 
unite  again  into  a  mass,  of  which  all  the  parts  are 
blended  together."*  This  celebrated  anatomist  also  con- 
tends that  the  appearance  of  cells  is  owing  to  the  cir- 
cumstance of  the  uir  entering  into  the  mucous  ti&suc, 
when  it  iit  artificially  extended ;  in  proof  of  which,  be 
states,  that  on  ceasing  the  distcosion,  the  air  escapes 
and  the  celU  dUappear ;  that  on  repeating  the  ex- 
periment the  cells  are  again  formed,  but  greatly  dif- 
fering firom  those  first  observed,  both  as  to  size  and 
figxirc. 

Bichatt  give»  an  account,  which  is  ver)'  similar  to 
that  of  Holler.  He  says  that  the  cvUulur  texture  con- 
usts  of  an  assemblage  of  filaments,  and  of  whitt&h 
layers,  which  are  Roft,  and  are  interlaced  in  all  direc- 
tions, so  ag  to  form  a  thin  and  semi-transparent  web, 
which  ba.1  a  great  number  of  interstices  or  cells  com- 
municating together,  These  cells  vary  in  size  ;  they  are 
particularly  capacious  in  the  eyelids  and  scrotum  ;  but 
as  they  admit  of  contraction  and  dilatation,  notliing  po- 
sitive can  be  ascertained  in  this  respect.  The  figure  of 
the  cells  is  also  so  various,  that  it  cannot  be  accurately 
described.  If  a  limb,  which  is  infiltrated,  be  frozen,  a 
thousand  small  icicles  will  be  formed,  assuming  the 
shape  of  the  containing  cells  ;  some  of  them  are  circu- 
lar, others  cylindrical,  &c. 

From  the  extiminiilions  which  1  have  made  of  the  cel- 
lular membrane,  both  with  tlie  naked  eye  and  with  the 
itid  of  an  excellent  microscope,  I  am  induced  to  believe, 
that  it  consists  of  an  immense  number  of  fibres  which 
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cross  each  other  in  every  posaiblt  direction,  and  thus 
intercept  very  irregular  spaces.  I  (luve  not  been  able  to 
detect  any  linear  orrangement  of  ^obules,  although 
rounded  corpuscles  may  be  seen  at  irregular  distances, 
wliicb  arc  in  some  places  clustered  together,  and  in 
others  dispersed  in  an  isolated  manner.  It  is  diflicult  to 
determine  whether  these  globules  consist  of  solid  mat- 
ter, or  merely  of  an  animal  fluid.  Vtlien  the  celiular  tis- 
sue is  xiewed  through  the  microscope,  nothing  but  fibres 
can  he  seen  ;  so  that  it  appears  the  layers,  which  are  ap- 
parent to  the  naked  eye,  consist  merely  of  fibres  joined 
together. 

The  cells,  trhi<-h  have  no  determined  form  or  size, 
commuriiciitv  with  each  other.  Among  the  many  jirooft 
which  might  he  adduced  in  support  of  this  position,  the 
most  decisive  is  the  general  dithision  of  air  and  fluids 
.when  they  have  been  extra va-sated.  Thus  in  emphy- 
sema, the  whole  of  the  body  has  been  seen  enormously 
distended  witli  the  air  which  has  escaped  from  the 
wound  of  the  lung.*  In  a  sinular  manner,  butchers  in- 
flate animals,  by  making  a  puncture  in  some  part  where 
the  tiK.siie  is  lax,  and  from  that  one  aperture  the  uir  is 
forced  to  the  most  distant  parts  of  the  body.  In  ana- 
sarca the  fluid  gravitates  to  the  most  depending  situtu- 
tion  ;  and  in  slighter  affections,  induced  by  geuoral  debi- 
lity', any  effusion  which  happenK,  is  seen  in  the  legs, 
especially  about  the  ankles.  Again,  in  rupture  of  the 
bladder  or  urethra,  the  urine  is  extravasated  in  the 
perineum,  scrotum,  penis,  and  even  thighs.  Those  who 
deny  the  fibrous  and  cellular  structure  of  this  tissue, 


*  A  vfcy  nniMkabls  etae  of  cmphywiiM  U  nlatod  by  Dr.  W.  tluDta,  Hcd. 
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refer  the  ehove  phenomena  to  the  pem)«&ibility  which  it 
possesses,  oning  to  jts  noft  conBistence. 

The  intimate  nature  of  the  celKiIar  tissue  has  Iiecn  in- 
vestigated hy  many  distinguished  anatomists,  and,  as  in 
all  other  questious  relating  to  the  minute  structure  of 
the  uaimal  budy,  these  enquiries  have  given  rise  to 
many  contradictory  theories. 

It  was  supposed  by  Kuysch,  that  this  tissue  is  entirely 
vascular,  and,  more  recently,  Mascagni  has  said,  that  it 
Consists  of  white  vessels  ;  it  is  not  necessary  to  dwell  on 
these  hypoljieses,  because,  in  the  present  day,  their  fal- 
lacy is  universally  acknowledged. 

The  deservedly  high  reputation  of  Haller  requires 
that  we  should  maturely  reflect  on  all  tliat  he  has  ad- 
vanced, and  reject  nothing  until  it  has  been  proved  ill- 
founded.  This  admirable  physiologist  refuted  tite  doc- 
trine of  Doerhaave,  according  to  which  it  was  assumed, 
that  all  parts  of  the  body  are  formed  of  scries  of  vessels 
possessing  different  calibres.  But,  as  it  has  been  judi- 
ciously remarked  by  Dr.  Dostock,  in  accomplishing  this 
object,  Huller  probably  went  too  far  into  the  opposite 
extreme ;  for  he  is  disposed  to  regard  some  of  the  ulti- 
mate parts  of  which  tin:  solids  are  composed,  as  unor- 
ganized. This  opinion  he  seems  to  have  adopted,  partly 
from  an  idea  that  n  vascxdar  structure  is  essential  to 
organization,  and,  partly,  because,  in  the  division  of  the 
lai^r  fibres  into  those  which  are  more  minute,  we  must 
at  length  arrive  at  a  lihre  which  is  too  small  to  admit  of 
further  subdivision.  The  idea  that  %-ascularity  is  essential 
to  organization,  or,  in  other  words,  that  where  there  is 
no  circulation  there  can  be  no  organization,  has  been 
adopted  by  Dr.  Hunter  and  most  otlicr  modern  physio- 
logists.    The  researches,  however,  that  have  been  made 
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-concerning  the  composition  of  the  lower  animals,  prove 
that  organized  structures  exist  in  which  it  is  impossible 
to  trace  any  vessels.  The  microscopical  examination  of 
tlie  elementary  substances  in  miin,  and  in  the  more  per- 
fect species  of  the  brute  creation,  also  seemn  to  shew, 
that  the  ultimate  fibres  are  composed  of  solid  matter 
which  is  beyond  the  limit  of  vascularity.  The  whole  of 
tlie  obscurity  in  which  this  question  is  involved,  appears 
to  hinge  upon  tlic  difficult)-,  if  not  the  impossibility,  of 
determining  the  exact  nature  of  the  communication  that 
exists,  between  the  minute  cupillury  vessels  and  the  pecu- 
liar substance  which  belongs  to  each  organic  solid. 

This  tissue  is  in  reality  composed  of  the  elementary 
cellular  fibre,  which  has  been  previously  described.*  It 
is  semi -transparent  and  colourless  when  seen  in  thin 
slicea ;  but  it  becomes  whitish  or  greyish,  when  it  is  ex- 
amined in  thicker  masses.  Meckel  says,  the  white 
colour  does  not  ])roperIy  belong  to  this  tissue.  It  de- 
pends, according  to  him,  on  the  reflection  which  the 
light  experiences  from  an  infinity  of  surfaces,  when  the 
formation  of  a  great  number  of  layers  and  filaments  has 
been  caused  by  artificial  means. 

In  regarding  tlie  vessels  of  the  cellular  structure,  it 
is  oecessor}'  careiully  to  distinguish  those  which  merely 
pass  through  it,  from  those  which  are  properly  distri- 
buted to  its  substance.  Some  of  the  former  are  of  con- 
siderable calibre,  as,  for  instance,  those  which  traverse 
the  subcutaneous  tissue  in  order  to  reach  tlie  skin. 
There  is  considerable  difference  of  opinion  among  ana- 
tomists with  respect  to  the  existence  of  exhalant^  and 
abaorbenta  in  the  cellular  membrane.      Many  writera 

*  See  p.  59. 
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bare  described  such  vessels,  although  it  i»  vct)-  difficult 
to  demonstmte  them,  in  consequence  of  thvir  minute- 
oess.  It  is,  however,  stated  by  Bichat,  that  in  a  living 
animal,  numerou.<)  branches  may  be  perceived  arising 
fifom  the  large  arteries  which  traverse  the  cellular  tissue, 
and  which  branches  are  distributed  to  its  substance.  He 
also  says,  that  the  exhalants  may  he  rendered  manifest 
by  artificial  injection. 

The  absorljing  vessels,  according  to  the  same  autho* 
rity,  correspond  to  the  minute  arteries,  although  they 
cannot  be  traced  by  the  eye,  nor  filled  by  injection. 

This  account  lias  been  recently  called  in  question, 
especially  by  Magendie*  and  Fod^ra.  f  These  distin- 
guished experimenters,  returning  to  former  doctrines, 
conceive  that  the  phenomena  of  exiialation  and  ahsoryi> 
tion  depend  principally  <]n  the  mechanical  nperntion  of 
tnuuudation  and  imbibition.  As  I  shall  have  occasion 
again  to  allude  to  these  opinions,  I  shall  merely  state  in 
this  place,  that  they  appear  to  be  satis&ctorily  substan- 
tiated by  numerous  experiments. 

We  may  observe,  in  conclusion,  that  although  the 
researches  of  M.  M.  Mngendie  and  Fodcra,  lend  to  dis- 
prove the  existence  of  exhaling  and  absorbing  vessels 
with  open  mouths  or  lateral  pores,  as  they  haw  been 
described  by  former  writers,  there  is  no  eridcDCC  to 
shew  that  the  cellular  tissue  does  not  possess,  like  tbe 
other  ports  of  the  body,  proper  luleries  and  lymphatics 
for  the  conveyance  of  the  secreted  and  absorbed  fluids. 

It  is  difficult  to  determine  if  any  nerves  are  distributed 
to  this  structure  ;  for  although  many  ncr\'oufi  branches 
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|>ass  thn>ugh  it  to  other  textures,  no  tilam«nts  can  be 
^aced  into  the  cellular  membrane  ;  it  may  also  be  stated, 
as  another  indication  of  the  ubM-iicc  of  nerves,  that  thij> 
tifisue  is,  in  its  healthy  slnte.  insensible.  I  tan  inclined, 
however,  to  believe,  that  there  is  a  cumniuuication  with 
th«  sensorial  organ,  because  pain  is  experienced  in  in- 
flammation of  the  cellulaj  substance. 


Section  IV. 


CHEMICAL    COMPOiJlTlON. 


The  chemical  composition  of  this  substance  has  been 
frequently  examined,  but  it  is  only  witliin  ii  compara- 
tively recent  period,  that  correct  ideas  have  been  enter- 
tained respecting  it.  Thus  Ilaller  thought,  that  the 
cellular  fibre  was  formed  of  earthy  particles,  wiiich  are 
held  together  by  an  intermediate  glue  or  cement,  com- 
posed of  oil  combined  with  water. 

The  discoveries  of  modern  chemistry  have  disproved 
this  theory,  by  shewing  that  earth  is  not  such  an  essen- 
tia) cons^tuent  of  membrane  as  was  formerly  supposed, 
and  also  that  tlic  particles  which  compose  the  cellular 
tissue,  or  any  other  solid,  are  held  together  by  a  vital 
attraction,  and  not  by  any  particular  connecting  medium. 
We  are  indebted  to  the  French  chemists  for  more  cor- 
rect information  concerning  the  nattu*e  of  the  animal 
compounds.  Fourcroy,  iinding  that  a  large  quantity  of 
jelly  coul<I  be  extracted  by  boiling  from  many  mem- 
branous bodies,  was  disposed  to  regaid  membrane  as 
essentially  composed  of  jelly.  He  states,  that  the  cel- 
lular texture,  and  other  parts  which  resemble  it  in  their 
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chemical  compositiOD,  as  tendons,  lij^nments.  Sec.  are 
■entirely  dissolved  in  boiling  water,  and  form  with  it, 
while  it  remains  hot,  a  viscous  fluid,  which,  when  cold, 
concretes  into  a  transparent  and  tremulous  jelly.  Tliis 
statement  is  erroneous  in  two  respects  ;  in  the  first 
place,  there  is  probably  no  single  article  of  these  enume- 
rated hy  Fourcroy,  which  is  completely  soluble  in  water 
when  boiling  under  tlie  ordinary  atmospheric  pressure  ; 
and,  secondly,  although  jelly,  in  a  greater  or  less  pro- 
portion, may  probably  be  procured  from  al!  of  them,  yet 
they  diflFer  very  mueli  in  the  quantity  which  tliey  con- 
tain.* We  learn,  from  the  experiments  of  Mr.  Hat- 
chett,  that  condensed  or  coagulated  albuuten,  forms  the 
hasis  of  membranous  matter  ;  but  it  also  probably  con- 
tains some  jelly,  especially  in  young  animals  in  which 
this  substance  forms  so  large  a  proportion  of  the  body. 
Anollier  substance,  according  to  Dr.  Bostock,  enters 
into  the  constitution  of  membrane,  or  at  least  is  fire- 
quently  connected  with  Jt,  viz.  animal  mucus.  This  ap- 
pears to  I)e  nearly  related  to  albiunen,  and  is  probably  a 
mere  modification  of  it. 

A  large  quantity  of  water  is  contained,  as  in  all  other 
parts,  in  the  cellular  Ussue.  Wlien  deprived  of  this  by 
desiccation,  the  texture  loses  some  of  its  physical  pro- 
perties, and  acquires  new  ones.  According  to  Bichat, 
it  remains  white ;  the  cells  adhere  togetlier,  and  the 
laminte,  which  were  spread  out  for  the  purpose  of  dry- 
ing,  have  the  appearance  of  a  serous  membrane.  When 
it  is  again  placed  in  water,  it  regains,  although  in  lui 
imperfect  manner,  its  former  aspect.  Exposed  to  a  red 
heat,  itdricsrapidly,  becomes  crisp,  and  ends  by  burning. 

•  DoMocli,  Ei.  Sy*.  of  Phy.  vol.  i.  p.  «>. 
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It  rc^sis  putrefaction  for  a  long  period,  so  that  it  re- 
(|uires  to  be  kept  for  months  in  water  before  decomposi- 
tion 18  effected.  It  is  at  length  converted  into  a  viscous 
substance  resembling;  murila^.  This  resistance  to  de- 
composing agents,  appears,  in  part  at  least,  to  depend 
on  the  degree  of  density  which  the  membrane  possesses  ; 
thus  ligament:^  remain  unchunged  longer  than  the  com- 
mon cellular  tissue. 

Membranous  matter  is  soluble  in  the  mineral  acids, 
with  the  assistance  of  heat.  It  is  also  dissolved  in  the 
pure  fixed  alkalis.  With  respect  to  the  ultimate  che- 
mical elements,  it  seems  that  the  cellular  tissue  consists 
of  oxygen,  hydrogen,  carbon,  and  azote.  The  lust 
named  substance  is  found  in  a  smaller  proportion  than 
in  some  other  animal  bodies,  imd  it  is  probably  owing 
to  this  circumstance,  that  membrane  is  capable  of  resist- 
ing for  so  long  a  time,  the  influence  of  putrefaction. 


Sbction  V, 

PROnRTIBS    AND    FUNCTIONS. 

The  properties  and  uses  of  the  cellular  tissue  ore  of 
great  importance,  in  coosequence  of  the  influence  they 
exert  on  the  actions  of  the  other  organs  of  the  body. 
The  physical  qualities,  such  as  cohesion,  flexibility, 
extensibility,  and  elasticity,  lu-u  much  more  strongly 
marked  than  the  vital  ones  of  oontriictility  and  sensibi- 
lity i  indeed  there  is  reason  to  doubt  if  the  two  latter 
are  ever  developed  in  the  cellular  substance,  at  least 
while  it  continues  in  a  state  of  health.  Tlie  cohesive- 
ness  of  this  structure,  which  is  one  of  its  essential  pro- 
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perties,  varies  according  to  the  nature  and  situation  of 
the  organs  with  which  it  is  connpcU-d ;  thus,  in  Sonne 
phures,  its  cohesion  scarctly  exceeds  thai  of  a  viscid 
6uid,  while  in  other  parti  its  resistance  is  so  great  that 
it  cannot  he  overcome,  except  hy  considerahle  force. 

Flexihility  and  a  certain  degree  of  extensibility  are  also 
necessary  ;  for  if  the  cellular  membrane  was  unyielding, 
the  mo^'emcnts  of  the  body  could  not  be  performed,  or 
only  at  the  expense  of  great  muscular  exertion. 

The  elasticitj-  of  ractnbranous  matter  is  deddedly  its 
most  important  property,  as  we  may  refer  to  it  all  those 
phenomena  which  have  been  supposed  by  some  writers, 
cspt'ciiilly  by  Bicbat,  to  resvdt  from  contractilit)-.  This 
celebrated  physiologist  ascribes  the  contraction  of  the 
Bcrotum  on  exposure  to  cold,  to  the  contractility  of  its 
cellular  structure,  and  although  he  says  that  this  con- 
traction is  not  to  he  compared  to  that  of  the  mu-sclesl, 
yet,  he  conceives,  tlmt  tlie  two  operations  differ  from 
each  other  in  degree  only,  and  not  in  kind.  The  pre- 
ceding phenomenon  may  be  more  correctly  explained  by 
supposing  that  the  creiniister  is  the  prineipiJ  cause  of  it, 
and  that  the  application  of  cold,  by  corrugating  the 
Hcrotum,  assists  in  producing  the  iqipcarance  tliat  has 
been  noticed. 

Blumenbach  describes  the  contractility  which  is  ob- 
served in  membrane,  after  it  has  been  over  distended, 
hy  the  name  of  via  ctllulosa  ;  this  term,  however,  does 
not  imply  the  same  kind  of  contmction  as  that  of  the 
muscles.  He  adduces,  as  an  example  of  the  vis  cellulo.ia, 
the  action  of  the  cellular  membrane  in  propelling  the 
serous  exhalation  into  the  lymphatic  vessels.  Bichat 
has  also  attributed  to  the  same  kind  of  power,  which 
he  calls  insfmiblc  organic  contracHHiy ,  the  exhalation 
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and  absorption  of  the  cellular  texture.  It  is  probablo,' 
that  all  the  phenomena  which  have  been  brought  for- 
ward by  the  above  physiologists  in  support  of  their 
opinions,  may  be  occounted  for  by  the  elastic  property 
which  Is  so  greatly  developed  in  this  slruclure,  and  by 
its  power  of  imbibition. 

The  question  concerning  the  sensibility  of  membrane, 
has  given  rise  to  much  discussion  among  anatomists. 
It  has  been  judiciously  remarked  by  IbdltT,  that  many 
of  tlie  errors  which  have  prcviiiled  upon  this  subject, 
ha\*e  been  caused  by  the  most  disting\ii»hed  authors 
confounding  together  under  the  .same  denomination,  the 
nerves,  the  tendons,  and  the  ligaments.  This  erroneous 
opinion  was  derived  from  Hippocrates,  who  decided, 
that  tendinous  and  menibriuious  part£  ore  among  the 
most  aeosible  organs  of  the  body. 

We  may  conclude  from  the  investigations  of  Holler, 
WTiytt,  and  others,  that  the  cellular  texture  in  its  natu- 
ral condition,  is  insensible  ;  but  that  when  it  is  inflamed, 
it  becomes  extremely  painfid.  In  the  latter  state  it  ia 
difticult  to  determine,  whctlier  the  pain  should  be  re- 
ferred to  the  sensibility  of  the  cellidar  tissue,  or,  to  the 
dislentiion  of  the  nervous  branches  which  traverse  it,  in 
order  to  reach  the  surrounding  stnicture.s. 

The  cellular  tissue  is  the  seat  of  a  very  active  process 
of  secretion  and  absorption.  In  health,  these  two  ope- 
rations are  equal  to  each  other,  so  that  no  accumulation 
occurs ;  but  as  soon  as  the  equilibrium  is  destroyed,  Uie 
fluids  distend  Uie  celts  and  gruWtate  to  the  most  depend- 
ing porta.  The  secreted  liquid  which  has  a  great  resem- 
blance to  that  derived  fi*om  the  serous  membranes,  ap- 
pears to  fulfil  a  similar  office  in  the  animal  economy ; 
that  is  to  say,  it  facilitates  the  motions  of  the  various 
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organs,  in  consequence  of  lubricating  the  delicate  &iK» 
oi  the  cellular  tissue. 

•  I  hare  alluded,  in  another  part  of  this  chapter,  to  the 
opposite  opinions  that  i)rcA*uil  witli  respect  to  the  me- 
chanism by  which  these  processes  are  effected.  Until 
^•cry  lately,  onatomiiitH  believed,  that  secretion  vra*  ac- 
complished by  certain  minute  arteries  called  exhalunts, 
and  absorption,  by  the  agency  of  the  lymphatic  vessels. 
The  experiments  that  have  been  performed  by  M.  M. 
Magendie  and  Fod^ru,  tend  to  disprove  the  existence  of 
these  exhaling  and  inhaling  tubes.  Tlie  latter  of  these 
phvMologiats  draws  the  following  conclusions  from  his 
investigations:  t.  That  exhalation  and  absorption  are 
respectively  efl^ectcd  by  transudation  and  imbibition,  and 
depend  on  the  capillarity  of  the  tissues.  2.  That  this 
double  phenomenon  may  take  place  in  all  parts  of  the 
body,  and  that  the  liquids  with  which  Uiey  arc  imbibed, 
may  be  ecjually  carried  by  the  lymphatic  vessels,  or  by 
the  arterieji  and  ^'eins.*  The  experiments  by  which  these 
opinlonit  are  Hupported,  merit  great  attention,  in  con- 
setjuence  of  their  importance ;  but  although  they  have 
determined  many  new  and  interesting  facts,  the  question 
concerning  the  exact  mechanism  of  exhalation  and  ab- 
sorption, must  still  be  considered  as  veiled  in  obscurity. 


*  Jour,  do  Phytlol.  torn.  iii.  p.  41. 
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PART  SECOND. 


OP  THE  ADIPOSE  TISSUE. 


The  adipose  tissue  ought  lo  be  regarded  as  a  distinct 
modilication  of  the  cellular  membrane,  because  the  cells 
in  wliich  the  fat  is  lodged,  do  not  communicate  with 
those  which  contain  tlic  lymph  or  serosity.  This  dis- 
tinction between  the  two  tissues  was  first  observed  by 
Dr.  W.  Hunter,  who  thought  that  there  was  a  particular 
organization  or  glandular  apparatus  superadded  to  the 
reticular  membrane,  consisting  of  vesicles  for  lodging 
the  animal  oil,  and  of  vessels  fitted  for  its  secretion.* 
These  bags,  which  are  distinct  fi-om  those  containing 
the  air  in  emphysema,  or  the  water  in  anasarca,  he  calls 
adipose  cells,  in  opposition  to  the  general  ones,  which 
he  calls  reticulated.  This  opinion,  which  has  been 
adopted  by  Prochaska,  Mascagni,  Chaussicr,  and  Gor- 
don, has  been  supported,  with  great  ability,  by  Beclard. 
The  distinct  existence  of  the  adipose  tissue  was  denied 
by  Haller,  and  afterwards  by  Bichat  and  Meckel.  Tn 
investigating  the  nature  of  the  adipose  cells,  I  shall  en< 
deavour  to  shew  that  the  opinion  of  Haller  is  not  cor* 
rect ;  for  although  these  vesicles  are  seldom,  if  ever, 
met  with,  unaccomjjanied  by  cellular  substance,  yet  that 
circumstance  does  not  establish  their  Identity. 

■  Hod.  Obi.  and  Inqiiir.  voL  ii.  p.  3.1 
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Section  I. 

PROrERTlBS  OF  THE  ADIPOBB  TI8SUB. 

TnB  adipose  tissue  udmits  of  a  division  iato  two 
parts,  according  aa  it  is  met  with  generally  in  tin:  body, 
or  as  it  is  confliied  in  the  interior  of  the  bones.  The 
first  portion  is  that  which  we  have  now  to  consider ; 
the  second  is  connected  with  the  medullary  membrane, 
and  will  be  described  with  the  osseoHS  structure. 

There  are  two  forms  under  which  fat  is  seen :  the 
free  state,  when  it  is  evident  to  the  naked  eye ;  and  the 
state  of  combination,  in  which  condition  chemical  agents 
are  required,  in  order  to  detect  its  existence. 

There  are  but  few  parts  of  the  body,  in  which  fat  i& 
not  found  at  some  time  or  other  in  its  free  state.  In 
the  early  periods  of  life,  it  is  accumulated  in  large  quan- 
tities on  the  surface  of  the  body,  immediately  under  the 
skin  1  and  it  is  to  this  circumstance,  that  tlic  fiitne&s  and 
plumpness  of  infants  are  owing.  In  old  persons,  on 
the  contrary,  this  substance  is  met  with  in  the  cavities 
of  the  body,  as  around  the  heart,  the  stomach,  iotes- 
tines,  &c. 

TTie  adipose  matter  b  very  abundant  on  the  fece,  es- 
pecially on  the  cheeks  and  in  tlie  orbits.  It  is  in  larger 
quantity  on  the  anterior  than  on  tlie  posterior  part  of 
the  neck.  In  the  thorax,  the  fatty  tissue  is  met  with  in 
the  anterior  and  posterior  mediastina ;  around  the  heart, 
especially  in  age,  and  in  the  intercostal  spaces  ;  on  the  ex- 
terior of  the  chest,  it  is  principally  found  about  the  mam- 
mo:,  where,  in  the  female,  it  oflen  accumulates  in  large 
masses ;  also  between  and  around  the  pectoral  muscles. 
There  is  no  port  of  the  body  which  contains  so  much 
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of  this  structure  as  the  ahdomen,  both  without  and 
within.  In  the  interior  of  this  cavity,  it  is  placed  be- 
tween the  folds  of  the  peritoneum,  as  in  the  mesentery, 
mesocolon,  and  omenta ;  also  around  the  kidneys,  and 
in  the  pelvis.  On  the  exterior,  the  fat  is  lodged  between 
the  skin  and  abdominal  muscles,  where,  in  cases  of  obe- 
sity, it  is  occasionally  collected  in  an  enormous  quantity. 
In  the  limbs,  the  adipose  tissue  is  found  in  the  palm  of 
the  hand,  in  the  axilla,  in  the  sole  of  the  foot,  in  the 
ham,  and  in  the  groin.  The  nates  are  formed,  in  a  great 
measure,  of  adeps,  which  in  thi.s  place  constitutes  a 
couch  for  resting  on  in  the  sitting  posture. 

Fat  is  found  between  the  faacicidi  and  fibres  of  the 
muscles  which  are  submitted  to  the  influence  of  the  will ; 
it  is  distinguished  between  the  lobes  of  the  lobulated 
glands ;  the  sheaths  of  the  vessels  enclose  a  very  little ; 
the  nervous  cords  posse.s-s  small  masses  of  it  between 
tJieir  fibres ;  and  the  coarse  fasciculi  of  the  ligaments 
arc,  in  pari,  separated  by  the  adipose  tissue. 

There  are  certain  parts  of  the  body  which  contain  no 
fat  in  its  free  Ktato  ;  \iz.  the  interior  of  tlie  cranium,  of 
the  brain,  the  eye,  the  ear,  and  the  nose  ;  also  the  sub- 
stance of  the  lungs,  of  the  intestines,  and  of  many  glands, 
particularly  the  Ij-mphatic.  This  substance  is  also  want- 
ing in  the  eyelids,  in  the  penis,  the  scrotum,  and  the 
n^'mpha.'.  It  is  also  deficient  around  the  long  and  slender 
tendon's,  and  in  the  intervals  between  many  of  the  mus- 
cles which  execute  great  movements.  Lastly,  it  may  be 
stated,  that  there  are  organs  in  which  adeps  never  is  de- 
posited, notwithstanding  there  is  great  obesity  ;  and,  on 
the  contrary,  that  there  are  parts  in  which  it  never  en- 
tirely dwappcars,  altliough  in  other  respects  there  may 
be  complete  marasmus. 

k2 
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As  the  quantity  of  the  fat  in  its  free  state  is  liable  to . 
such  great  ^-ariation,  no  very  accurate  cstimulc  can  be 
made  of  its  proportion  to  the  whole  of  tho  body  ;  but  it 
is  said  that,  in  an  adult  of  ordinary  stoutness,  the  fat 
forms  about  the  twentieth  part  of  the  body.  In  cases  of 
obesity  it  forms  from  a  half  to  four-iitlhs  of  the  total. 
weight  of  the  body ;  on  the  contrary,  in  great  emacta- 
tion,  the  fat  exists  only  in  a  few  places,  and  in  dimin- 
ished quantity.  The  female  body  in  general  possc&scs 
more  of  this  substance  than  that  of  the  male.  The  pro- 
portion varies  according  to  age,  and  other  circumstaocta. 
During  the  first  half  of  the  fcetal  existence,  the  fat  is  en- 
tirely deficient.  It  begins  to  appear  at  about  the  fifth 
month,  in  isolated  grains,  under  the  skin  ;  at  the  period 
of  birth  this  is  the  only  region  where  it  is  accumulated 
into  a  mass,  as  the  adeps  in  the  internal  orgitns  is 
cither  altogether  wanting,  or  found  in  small  and  distinct 
grains.  In  advanced  age,  the  body  becomes  very  thin, 
in  consequence  of  the  diminution  of  the  quantity  of  £at. 
Thus  the  two  extremes  of  existence  resemble  each  other 
in  this  respect ;  but  the  body  of  tlie  old  |}erson  differs 
from  that  of  the  infant  in  the  situation  of  the  fat  which 
it  contains :  in  the  former,  there  is  very  little  on  the  ex- 
temid  surface,  but  a  considerable  quantity  in  the  very 
substance  of  the  organs  ;  in  the  latter,  on  the  contrary, 
there  is  comparatively  a  large  proportion  under  the 
skin,  and  little  or  none  in  the  interior  of  the  body. 

Many  circumstances  tend  to  iocrease  the  quantity  of 
fot,  especially  rest  and  nutritious  diet;  and  in  the  human 
species,  the  absence  of  all  anxiety  and  of  intollectual  ex- 
ertion. The  loss  of  the  venereal  appetite,  cauM^l  by  the 
removal  of  the  testicles  in  the  male,  and  of  the  ovnties 
in  the  female,  tends  greatly  tu  produce  obesity.    The  op-, , 
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posite  conditions  diminish  the  volume  of  the  adipose 
.structure  ;  such  is  the  effect  of  great  mental  or  corpo- 
real exertion,  excess  in  venery,  or  insufficient  und  bad 
food. 

Ilie  density  of  tlic  adipose  tissue  is  not  the  same  in 
all  parts  of  its  extent.  The  degree  of  firmness  depends 
on  that  of  the  cellular  texture,  by  which  the  vesicles  and 
masses  are  surrounded.  The  small  grains  of  fat  are 
plunged  in  a  very  delicate  cellular  substance,  which  it  is 
difficult  to  observe  ;  but  between  the  larger  masses  the 
conncctiug  medium  is  more  evident,  and  at  length  be- 
comes very  upparent.  In  some  places,  as  in  the  orbit, 
face,  and  axilla,  the  ct^Uular  tiiiKue  is  soft  and  lax  ;  on  the 
cranium  and  back,  firm  cellular  layers  support  and  unite 
the  adipose  masses ;  while  in  the  sole  of  the  foot  and 
palm  of  the  hand,  but  especially  in  the  former,  there  are 
^-ery  dense  and  resisting  fibrous  layers,  which  greatly 
increase  the  firmness  of  the  fatty  tissue. 


Section  II. 

composition  and  ouganization  of  the  adipose 
TISSUE. 

This  tissue  consists  of  masses  which  vary  in  their 
magnitude  and  shape  ;  in  some  places  they  are  as  large 
as  peas,  and  even  as  hazel-nuts.  Each  of  these  bodies 
is  composed  of  grains,  and  these,  when  viewed  with  the 
microscope,  appear  to  be  formed  of  vesicles,  the  diameter 
of  which  varies  from  tlie  eight  hundredth  to  the  six  hun- 
dredth i>art  of  an  inch.  The  size,  which  is  not  the  same 
ID  all  animals,  successively  increases,  according  to  Wolff, 
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in  the  hen,  in  the  goose,  in  man,  in  the  ox,  and  in  the 
pig.  In  the  different  parts  of  Uie  human  body,  the  size 
of  the  vusicles  is  tlic  same,  although  that  of  the  masses 
infinitel]'  1*81165. 

They  are  generally  ohround  in  form ;  but  in  the  or- 
bits, in  the  thickness  of  the  cheeks,  in  the  interior  of 
the  pelvis,  before  the  pubes,  in  the  neighbourhood  of  the 
kidneys,  &c.  thcj-  arc  round.  In  the  omentum  und  ap- 
pendices epiploicse,  the  miui&cs  arc  pyrtfurm  or  pedi- 
culated.  Tho^  which  are  met  with  in  the  median  line 
of  the  ab<lomen,  are  ovoid,  having  one  end  placed  in 
the  .skin,  and  the  other  in.  tlie  aponeurosis.  The  fat 
under  the  linea  alba  sometimes  projects  Uirough  it,  and 
becoming  hardened,  resembles,  in  some  respects,  ao 
omental  and  ventral  hernia.  Scarpa  states,  that  he  once 
cununitted  the  error  of  operating  on  a  fetty  tumour 
which  he  thought  was  a  hernia. 

The  fatty  tissue  may  then  be  regarded  as  composed  of 
conglomerated  vesicles,  which  are  united  into  grains, 
and  these  in  their  turn,  are  collected  together  to  form 
miusses.  It  is  true  the  parietes  of  the  vesicles  are  so 
delicate,  that  they  cannot  be  anatomically  demonstmlcd  j 
hut  there  are  proofs  to  shew,  that  they  actually  exist.  It 
would  be  difficult  otherwise  to  account  for  the  constant 
and  regular  forms,  which  the  adipose  masses  and  their 
component  parts  present.  Haller,  and  since  him  Meckel, 
hai'e  said  that  this  form  is  inherent  to  fat,  and  inde- 
pendent of  its  situation  in  the  cellular  tissue.  But  this 
is  incorrect ;  for  when  fat  is  removed  from  its  con- 
taining structure,  it  possesses  no  globules  with  the  de- 
termined form  assigned  to  them  by  Haller.  If  some  of 
thcM  vesicles  are  placed  in  tepid  water,  no  oil  can  be 
perceived  by  the  microscope  on  the  surface ;  but  when 
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they  arc  cut,  some  drops  immediately  escape,  which  float 
on  the  liquid.*  If  the  fat  were  contained  in  the  same 
cells  as  the  serosity,  being  fluid  during  life,  it  ought 
to  obey  the  laws  of  gravit)'.  But  this  does  not  take 
place,  for  the  fat  never  accumulates  in  the  kcrotum  or 
penis,  in  the  most  extreme  cases  of  obesity,  although 
in  anasarcow!  cases  those  parts  arc  much  distended. 
Again,  the  water  in  dropsy,  the  air  in  emphysema,  and 
the  blood  in  extravasation  of  that  fluid,  recede  upon 
pressure,  which  produces  what  is  technically  called 
pitting ;  and  the  same  thing  happens  in  the  dead  body 
when  oil  is  thrown  into  the  reticular  or  cellular  mem- 
brane; the  fluid  produces  an  (edematous  feet,  and  it 
can  be  pressed  from  one  part  to  another,  as  if  it  were 
water.  But  the  natural  oil  of  the  adipose  membrane, 
although  it  may  exist  in  a  large  quantity,  cannot  be 
pressed  from  one  part  to  another. t  The  preceding 
circumstances  render  it  most  probable  that  the  vesicles 
do  not  communicate.  Some  natiu-alists  have  absurdly 
attributed  the  formation  of  the  pendulous  breasts  of 
some  women,  and  tlie  enlarged  nates  of  others,  to  the 
gravitation  of  the  fat. 

Tlie  ob8er\'ation.s  that  were  made  concerning  the  ves- 
sels of  the  cellular  tissue,  may  be  generally  applied  to 
those  of  the  adipose  substance.  The  arteries  can  be 
readily  injected,  especially  in  young  subjectjs — they  ra- 
mify in  the  intervening  cellular  tissue,  and  end  at  the 
microscopic  vesicles,  where  they  secrete  the  fat  which 
the  latter  contain.  The  absorbents  are  less  distinct,  and 
their  existence  is  rather  admitted  from  the  functions  of 
the  tissue  than  from  any  anatomical  demon.stration  of 

*  BocLuU,  Anat.  Geo.  p.  161.  f  ^-  HuDter,  L  c  pp.  32,  3G. 
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^H  them.  Miucagni  tspeaks  of  an  external  and  internal 
^H  laytir  of  ]yin)>hatic  vc^seli,  ns  forming  tlie  \initclcii ;  liul 
^H  he  relates  no  fact  in  support  of  this  opinion.  No  nerves 
^H  hnve  been  traced  in  the  reticles,  although  filAmenls  may 
^^  he  followed  in  the  general  cellular  substance  to  »  con- 
sidentble  degree  of  iniuuteuess.* 


Section  III. 


OP  THE  PROPBBTIES  OF  FAT. 

Thb  colour  of  fat,  which  in  a  yellowish  white,  varies 
in  the  different  epochs  of  life,  being  whiter  and  more 
tranHpareut  in  proportion  to  the  youth  of  the  animal. 
The  yellow  colour  is  owing  to  a  peculiar  colouring  prin- 
ciple, which  being  soluble  in  water,  is  lost  by  wo&hing 
the  fat.  The  human  fat,  when  it  is  removed  from  its 
vesicles,  has  all  the  characters  of  (uced  oils.  AAer  it 
has  been  puriRed,  it  is  inodorous,  and  of  a  mild  and  in- 
sipid taste ;  it  is  lighter  than  water,  and  in  tluid  at  the 
teo^Krative  of  the  body.  It  burns  with  rapidit)' ;  and 
by  exposure  to  air  and  light,  it  becomes  rancid,  and 
gives  off  a  volatile  acid,  which  has  a  strong  odour.  By 
the  action  of  alkidine  substances,  animal  fat  yields  mar- 
garic  and  oleic  acids,  and  the  mild  principle  called  gly- 
cerine.f  Fat  is  one  of  the  few  animal  substances  which 
do  not  contain  azote ;  it  is  composed  of  carbon,  hydro- 
gen, and  oxygen. 

Fat  was  considered  as  one  of  the  immediate  principles 
of  organization,  till  M.  Chevreul  proved  that  it  was  form- 

*  Gonlon,  Sji.  of  AtiaL  p.  324. 
t  Tunuu'i  Element!  of  Chan.  p.  736. 
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cd  of  two  substances :  one  fluid,  called  elnme  ;  the  oth«r 
solid,  called  stcarinc.  The  former  subKtiince  continues 
fluid  at  zero,  and  does  not  take  a  solid  form  till  gome  de- 
grees below  it.  It  18  colo»rles8,  and  has  the  appturancc 
of  oil ;  it  is  almost  inodorous,  and  has  u  mild  ttLste.  The 
stearine  is  white,  and  rather  shining;  and  it  is  readily 
(used  when  heated.  The  degree  of  the  combustibility  of 
fat  depends  on  the  proportion  of  these  two  substances. 
They  can  be  separated  by  treating  fat  in  boiling  alcohol ; 
io  cooling,  the  greatest  part  of  the  stearine  is  precipi- 
tated in  the  form  of  very  small  white  crystalline  "needles. 
Tlie  ekmi^  remains  in  solution  with  the  alcohol,  and 
may  be  obtained  by  evaporation. 


II'  Sbction  IV. 

FUNCTIONS  or  THE  ADIPOSE  TISSUE. 

"The  functions  of  the  adipose  tissue  are  not  well  un- 
derstood, although  there  bns  been  much  discussion  on 
this  subject.  Regarding  this  tissue  by  itself,  its  most 
evident  office  is  to  secrete  the  fat  which  it  contains. 
Many  anatomists  have  erroneously  supposed,  that  there 
is  a  glandular  apparatus  for  the  secretion  of  the  adeps  ; 
bnt  this  secretion  is  neither  effected  by  means  of  glands 
nor  of  follidcis ;  it  is  merely  the  result  of  the  perspirator)- 
action  of  the  arteries  which  supply  the  vesicles  of  the 
adipo.ie  tissue.  As  I  have  already  shewn  huw  totally 
anacquninted  we  arc  with  the  process  of  secretion,  it  is 
needless  to  inquire,  in  this  place,  by  what  means  the 
separation  of  the  fat  from  the  blood  is  accomplished. 
It  has  been  asked,  iii  what  part  is  the  fat  formed  ?   Is  it 
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formed  in  the  vessels  of  the  adipose  vesicles,  in  the 
blood,  or,  as  Sir  £.  Home  has  supposed,  in  the  chyle? 
The  observations  of  Che\Teul,  Thackrah,  and  Traill, 
prove  that  the  blood  contains  fat,  which  h  moat  pro- 
bably derived  from  the  chyle.  It  appears  that  the  ma- 
terials of  fat,  like  tliose  of  all  other  secretions,  exist  in 
the  blood ;  and  that  by  some  peadiur  process,  it  is 
separated  by  the  vessebi  of  the  adipoiic  tissue. 

The  sdipoHe  tissue,  r^^rcled  as  an  entire  organ,  has 
Other  offices  in  the  economy.  Some  of  tliesc  arc  simply 
mechanical ;  thus  by  its  position,  it  moderates  the  ef- 
fects of  pressure,  as  in  the  sole  of  the  foot  and  nn  the 
□atcs ;  in  some  places  it  supports  and  tlius  defends 
certain  organs ;  for  instance,  in  the  orbit  it  constitutes 
a  soft  couch  for  the  reception  of  the  globe  of  the  eye. 
Conjointly  with  the  cellular  tissue,  it  assists  in  filling 
up  tile  voids  which  would  otherwise  exist,  and  in  this 
manner  it  assists  in  producing  and  preserving  the 
rounded  form  proper  to  animals.  As  fat  is  a  bad  con- 
ductor of  caloric,  it  ha.i  been  supposed  that  it  assists  in 
preserving  the  temperature  of  tlie  internal  parts  of  the 
body.  Some  physiologists  have  thought  that  the  fat 
renders  tlie  surruun<ling  parts  supple,  and  others  have 
even  imagined  that  it  might  defend  and  oil  the  skin  by 
a  kind  of  transudation.  There  is  no  proof  to  substan- 
tiate the  first  of  these  opinions,  and  the  second  is  un- 
doubtedly erroneous,  for  there  is  a  special  apparatus 
provided  in  the  sebaceous  follicles,  for  the  secretion  and 
defence  of  the  skin. 

The  most  general  use  of  the  adipose  tissue,  is  to 
sen'C  as  a  reservoir  of  nourishment,  the  fat  which  is 
contained  in  its  colls  frequently  undergoing  absorption, 
when  nutrition,  by  means  of  digv&tion,  in  for  a  time 
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suspondt'd.  This  is  strikingly  illustrated  in  hibernating 
animaln,  which  are  very  fat  when  they  fall  into  the 
torpid  stale,  but  at  the  return  of  spring,  they  are  much 
reduced  in  bulk,  A  very  curious  instance  of  life  boing 
supported  by  the  absorption  of  the  fluids  of  the  body, 
occurred  some  years  since  at  Dover.  A  hog  weighing 
one  hundred  and  sixty  pounds,  was  buried  under  a 
portion  of  tlie  cliff,  which  fell  on  its  stye,  for  tlie  long 
space  of  one  hundred  and  sixty  days.  At  the  end  of 
this  time,  being  dug  out,  it  weighed  only  forty  poundj>, 
and  was  extremely  emaciated,  clean,  and  white.  A* 
there  was  neither  food  nor  water  in  the  stye  when  the 
cliff  fell,  this  hog  must  ha\-c  existed  during  the  time 
mentioned,  by  the  removal  of  thu  adipose  and  other 
fluids  from  tlivir  containing  structures,  into  the  circu- 
lating system. 

It  has  been  said  by  Beclard,  that  the  nutritious  mat- 
ter passes  through  many  states  before  it  is  assimilated 
with  the  body,  and  he  thinks  that  the  fat  is  one  of 
these  conditions.  I  believe  that  this  is  not  correct, 
because  the  nutrition  of  the  body  is  very  often  carried 
on  in  a  perfect  manner  when  there  is  no  fat,  as  in  the 
fcetus,  or  when  it  exists  in  a  small  quantity,  as  in  per- 
sons who  take  great  exercise,  such  as  boxers  and  jockej's. 
There  can  be  no  doubt  that  the  assimilation  of  the 
nutritive  matter  is  accomplished,  when  the  chyle,  having 
undergone  the  pidmonary  circulation,  is  converted  into 
arterial  blood. 
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CHAPTER  SECOND. 

OF  THE  SEROUS  MEMBRANES. 

In  the  elaborate  vork  of  Bichat,  the  nervous  and  the 
vascular  avstems  are  described  unmcdtatelv  after  the 
oeUoIar  tissue.  But  it  appears  prefentble  to  coDsider 
ID  B  successive  order,  according  to  their  degrees  of 
complication,  the  itmous  moditications  of  the  cellular 
substance,  before  proceeding  to  the  nervoos  ^ratem, 
which  18  composed  of  a  totally  distinct  structure.  '  -  1 

The  term  of  sertma  membrarK,  as  it  is  usually' eiri- 
ployed,  applies  only  to  the  membranes  of  thb  class, 
which  are  placed  in  the  great  cavities  of  the  body.  Bui 
the  best  anatomisLi  of  the  continent  include,  under  the 
general  denomination  of  serous  system,  not  only  the 
membraQL-s  of  the  head,  chest,  and  abdomen,  but  also 
the  synovial  membranes  of  the  joints  and  tendons. 
Although  there  are  so  many  points  of  resemblance 
between  the  two  kinds  of  membranes,  that  this  cta.ssi- 
fication  appears  to  be  well  founded,  yet  it  must  be  borne 
in  mind,  that  they  exhibit  several  differences  in  their 
mode  of  connexion,  and  particularly  in  tlie  nature  of 
the  fluid  which  they  exhale. 

The  numerous  organs,  which  according  to  this  view 
of  the  subject,  are  mcluded  in  this  system,  require  to 
be  divided  into  two  great  classes : — 1,  The  serous  mem- 
brmues,  properly  so  called,  comprehending  those  of  the 
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great  cariUee,  viz.  the  tunica  ariichnoidea,  contiiined  in 
the  head  and  spinal  column ;  the  pericardium  and  tlie 
pleura,  placed  in  the  chest ;  the  peritoneum  lodged  in 
tlte  abdomen ;  and  its  processes,  the  timicic  vaginales. 
in  the  scrotum.  2.  The  synovial  membranes,  which 
consist  of  those  of  the  articulations,  of  the  tendons,  and 
of  those  which  arc  subcutaneous ;  the  membranes  of 
the  two  loist  species  are  distinguished  by  the  name  of 
bursa  mucosa. 

It  is  doubtful  if  the  delicntc.  production  that  linef  the 
chambers  of  the  eye,  the  membrann  huvuiris  aquei,  ought 
not  to  he  included  in  this  system.  The  lininjr  ooem- 
brane  of  tlie  blood-vessels  also  bears  a  striking  resem- 
blance to  the  serous  membranes,  and  probably  consists 
essentially  of  the  same  structure.     .[    ...n  .1 

1  bhall  divide  the  ))re6cnt  chajiter  into  throe  parts :  in 
the  Aret  part  the  ])roperties  which  are  posscj»cd  in  com- 
mon by  all  parts  of  the  seroius  system,  will  he  con- 
sidered 1  in  the  second  part,  the  characters  of  the  syno- 
vial memhranes,  and  in  tiie  third,  those  of  the  splanch- 
nic Mrous  membranes  will  be  separately  investigated. 
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>8ition  can  be  reddily  underetood  in  maiiy  parts,  as  Ibj 
the  urinary  bladder,  in  the  ccecum,  the  asecDding  aadJ 
descending  portions  of  the  colon,  &c. ;  but  it  is  roor«< 
difficult  to  comprehend  it  in  other  ports ;  thus  the  coq- 
voluttons  of  tliu  small  intestines  appear  tu  be  within  the, 
peritoneum,  the  heart  within  the  pericardium,  £cc.     X| 
is  also  necessary  to  state,  that  in  consequence  of 
sack-like  form,  the  Tii>cera,  and  other  bodies  that 
connected  with  the  rejected  serous  membranes,  are  onljrJ 
partially  cloathed  by  them  ;  tliere  is  no  exception  to  lhi#n 
jTulc,  so  that  however  much  any  organ  may  be  sur- 
rounded by  a  serous  tunic,  there  ts  always  one  point,  «t 
least,  at  which  the  mcmbrunc  is  deficient,  viz.  where 
the  vessels  and  nerves  ealer.     The  only  difference  be- 
tween the  viscera  in  this  respect  is,  that  some  arc  more 
covered  than  others ;  thus  the  small  intestines  arc  du* 
void  of  tlie  peritoneum  only  on  one  point,  while  the, 
stomach  and  the  colon  are  uncovered  in  two  places. 

The  reflexion  of  tliese  membranes  produces  in  many ! 
parts,  folds  or  duplicatures,  wluch  contain  vessels  and  I 
Derv*cs,  or  fat  and  cellular  tissue,  or,  as  often  happcoji, 
all  these  together.  They  ore  distinct  in  the  perituuoum, 
where,  forming  a  species  of  ligament,  they  sustain  taanj 
of  the  viscera ;  in  the  pleura  there  is  also  a  fold  for 
conveying  the  vessels  and  other  parts  belon^g  to  llia 
organixation  of  the  lungs.  There  arc  likewise  dupli. 
catures  of  another  kind,  which  ore  toos«  and  flouting 
in  the  serous  membranes ;  such  arc  the  omentum  and 
the  appendices  epiploicse,  in  the  al)domen ;  the  fatty 
folds  of  the  pleura,  on  the  sides  of  the  mediaiitinum; 
and,  bsdy,  the  fringes  of  the  synovial  membranes,  in 
some  of  the  ortiadatlons. 

Every  serous  membrane  possesses  two  surfaces,  one 


JLM 


EXTERNAL  SCRFACB. 


145 


of  which,  the  external,  is  g;cnemUy  adherent,  while  the 
other  or  internal,  is  free  and  unattached.' 

T^e  external  mrfaee,  with  the  exception  of  the  tunica 
anichnoidc<t,  which  in  some  places  is  ft^ee  on  both  sides, 
is  connected  to  the  neighbouring  organs  by  means  of 
cellular  substance,  which  is  distinguished  from  its  situa- 
tion, by  the  name  of  the  subserous  cellular  tissue.* 
The  firmness  of  this  connexion  is  liable  to  great  varia- 
tion  ;  for  i;xainple,  the  peritoneum  adheres  tM>  weakly  to 
the  urinary  bladder,  to  the  duodenum,  and  to  tlie  paiL- 
creas,  that  it  may  be  stripped  oflF  those  viscera:  it  is  on 
the  contrary  closely  connected  to  the  other  parts  of 
the  digestive  apparatus.  Aguiu,  the  tunica  arachnoides 
is  so  loosely  attached  to  the  pia  mater,  that  it  is  readily 
separated  by  inflation  with  the  blow-pipe,  whilst  it 
adheres  so  finnly  to  the  dura  matvr,  that  a  careful  dis* 
suction  is  required  to  shew  the  dUtinctness  of  the  two 
membranes.  There  is  not,  however,  in  any  port  so 
strict  a  union,  as  that  which  is  formed  between  the 
sjnonal  raembrano  and  the  articular  cartilages.  This 
connexion  is  indeed  so  intimate,  that  the  extension  of 
the  synoinal  membrane  over  the  cartilages,  was  denied 
by  the  late  Dr.  Gordon,  and  more  recently,  by  M.  Ma- 
gendie.  The  former  in  speaking  of  this  subject,  says, 
'*  the  continuation  of  the  syno>'ial  membrane  over  the 
surface  of  articular  cartilages,  (a  distribution  more  than 
hinted  at  by  Dr.  Ni^sbitt  and  Dr.  Hunter,  and  con- 
fidently maintained  by  Hichat,)  h,  1  am  cun\'inccd  ftx)m 
a  number  of  experiments,  altogether  on  anatomical 
r^emml."  It  must,  however,  he  recollected,  that  Dr. 
Gordon  had  similar  doubts  concerning  the  continuity 
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^  the  tumcn  conjunctiva  ov«r  the  coraea,  a  contlnun- 
tion  which  h  now  admitted  by  the  best  anatomUt5  and 
pathologists.  I  have  n  preparation  which  »hew»  a  por- 
tion of  the  synovia!  membrane  with  its  \*essels,  beauti- 
fully distinct,  extending  over  the  articular  cartilage  of] 
a  fatal  calf. 

The  internal  or  free  surface  of  the  serous  membranes,  | 
tn  distinguished  firom  all  other  structures,  by  its  smooth  ] 
and    polished    appearance.     This  polish,  which    is    sol 
etrongly  characteristic  of  the  tissue  we  are  considering, 
fecilitates  in  a  striking  manner,  the  movements  of  th«j 
internal  orgnns,  and  of  the  numerous  joints.     It  h»l) 
been  well  ohser\'cd  by  Bichat,  that  nature  has  provided 
two  essentia]  means  for  the  defence  of  the  body,  in  the 
Constant  and  vtcrhd  motions  which  are  required  in  the 
operations  of  the  economy,  viz,  the  ceUular  tissue  and 
the  serous  mcmbmncs ;  wherever  there  is  motion,  one 
or  both  of  Uiuse  textures  arc  observed. 
'"'Although  the  internal  surface  appears  to  the  naked 
eye  to  be  perfectly  smooth,  yet  when  it  is  examined  with 
the  aid  of  the  microscope,  it  presents  innumerable,  but, 
evident  villo.sities  or  small  projecting  bodies.    These  mi- 
nute eminences  arc  frequently  rendered  visible  to  the 
naked  eye,  after  inflammatioa  of  the  serous  membranes,  i 
If  the  finger  be  passed  over  a  part  which  is  thus  altered, 
as  the  peritoneum  or  pericardium,  it  feds  gritty,  and  as 
if  it  were  covered  with  sand. 

The  free  surface  of  tliese  membranes  is  every  where  ] 
contiguouji  to  itself;  but  although  it  is  in  perfect  apposi- 
tion, there  does  not  exist,  in  the  natund  condition,  any 
connexion  or  adhesion.      Nothing,  however,  U  roorfe] 
common  than  to  find  adhesions  of  this  side  of  the  serousj 
membranes ;  in  fiict,  the  body  of  an  adult  is  scldoih 
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Opened,  without  some  of  these  morbid  changes  being 
found  in  one  or  othur  of  the  great  caviuia.  They  are 
priQcipully  confined  to  the  serous  membranes,  properly 
jto  called,  although  they  occasionally  exist  in  the  syno- 
vial system. 

The  diflferent  organs  that  arc  provided  with  serous 
envelopes,  are,  in  a  certain  degruf,  insulatud,  by  tiieir 
iiree  surface  trom  the  surrounding  structures,  iiichat 
imtanccs,  as  a  proof  of  this  disposition,  the  relatione 
of  the  principal  viscera,  as  the  heart,  the  brain,  the  ah- 
dominiU  viscera,  the  testes,  &c.,  which,  being  sus- 
pended in  their  proper  sacks,  only  communicate  with 
the  adjacent  organs  at  the  place  where  their  vessels  en- 
ter. This  statcmcot  is  perfectly  correct  in  an  anatomi- 
cal point  of  view,  but  Bichat  has  gone  farther,  and 
wishes  to  prove  thnt  the  serous  membranes  serve  as  limits 
to  the  extension  of  diseased  action.  The  opinion  of  thi$ 
ingenious  ))bysiologist  is,  however,  but  ill-supported  by 
facts,  for  obser%-alion  too  frequently  sliews  tJiat  disease 
invades  these  imaginary  barriers  of  the  serous  mcm- 
braueft,  and  extends  its  ravages  from  organ  to  organ.    , 


SECTION  II. 
OBGANIZATION  OF  TUB  SEROUS  MBMBRANRS. 

TuK  serous  tissue  ought  to  be  regarded  as  a  simple 
modification  of  the  cellular  substauce,  since  it  may  be  re- 
duced by  maceration  into  a  sunilar  ttixlure.  It  seems  to 
be  almost  homogeneous,  but  t>n  close  inspection  a  fibrous 
appearance  may  be  detected  in  many  parts  of  its  extent. 
The  colour  of  these  membranes  cannot  be  i)crceivtd  in 
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many  parts  on  account  of  their  perfect  transparency ; 
when  they  are  sufficiently  opake  to  reflect  the  light  from 
tbcir  Burl^ce,  it  is  seen  that  they  are  greyish  white. 
They  ore,  in  general,  very  thin  ;  so  that  it  is  only  with 
great  difficulty  that  they  can  be  separated  from  the  ad- 
jacent parts ;  in  fact,  in  some  placvs,  this  cannot  be 
accomplished.  The  degree  of  tenuity  is,  howevEr.  Bub* 
ject  to  variation,  as  may  be  readily  observed  on  rompa] 
ing  the  jileura  coAtnlis,  or  the  parietal  portion  of 
peritoneum  with  the  delicate  arachnoid  tunic. 

The  serous  membranes,  in  a  state  of  liealth,  receive 
nO^vesscU  which  admit  the  colouring  part  of  tlie  blood  ; 
although  numerous  artericji  and  veins  ftUed  wiUi  u  red 
fluid  may  be  detected  in  the  subserous  cvUular  structure. 
it  is  generally  supposed,  that  they  are  prowded  with  a 
great  number  of  colourless  vesseU  which  are  distin- 
guished by  the  name  of  exhalants  ;  these  arc  80  minute, 
(hat  they  escape  the  obsen,-ation  of  tlic  eye,  except  ia- 
flammation  be  present,  when  in  consequence  of  the  red 
blood  being  forced  into  them,  they  are  rendered  appa^i. 
rent.  The  term  of  exhaiantn  has  been  lately  objected  to^ 
because  there  is  great  cause  to  doubt  if  the  .secretion  of 
the  serous  membranes  is  accomplished  by  means  of  such 
tubes  as  were  described  by  Bichat. 

The  lymphatics  appear  to  be  numerous,  butMaacagiu 
has  committed  a  serious  error  in  supposing  that  Iho 
serous  tissue  is  entirely  composed  of  these  vessels.  TIm 
n*r\'es  of  this  system  have  never  been  traced,  although 
they  may  be  seen  ramifying  on  the  parts  with  ivtiicbi: 
external  surface  ts  connected. 
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PROPERTIHS  AND  FUNCTIONS. 
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The  serous  mcmbrunos,  in  proportion  to  thtir  thick-) 
noss,  are  very  firm  und  resisting.  This  property  i» 
iltustruted  by  the  following  experiment,  which  vmn  \Hir-, 
formed  by  Scarpa:  a  portion  of  tlie  peritoneum  was, 
stretched  orer  a  hoop,  and  he  found  tliat  it  did  not  give 
way  till  a  weight  of  1 5  Ihii.  had  been  placed  on  it«^ 
surfecc. 

The  resistance  to  rupture  does  not,  however,  altogen 
ther  depend  upon  the  firmness  of  these  mumhranvs  ;  but 
in  part  on  the  great  power  of  cxtcoaibility  by  which  thejn 
arc  chtiracteriscd,  and  in  virtue  of  which  they  are  en-i 
abled  tu  adapt  themselves  to  those  changes  of  position 
thai  are  no  otlen  rendered  necessary  in  tlie  operations  of 
the  economy.  Closely  allied  with  the  exercise  of  thi^ 
property,  there  is  another  apparently  depending  merely 
on  elasticity,  which  is  called  tlie  coutractihty  or  tonicity 
of  the  serous  tissue.  These  two  properties  are  prin? 
cipally  displaycil  by  the  membranes  of  the  great  cavities 
of  the  body ;  thus  in  the  varied  movements  of  the  vert 
tehra]  column,  the  spinal  portion  of  the  arachnoid  yields 
and  recovers  ilself  with  great  facility  ;  again,  the  pleura 
being  alternately  extended  and  contracted,  follows  inccs- 
iiantly  tlie  motions  of  the  ribs,  and  the  pericardium  is  m 
constantly  inBuenccd  )>y  the  diastole  and  systole  of  th« 
iMaitt'i'  It  is,  however,  in  the  peritoneum  that  extensi* 
bility  and  clastieit)-  are  most  strikingly  exhibited  ;  equally 
affected  with  the  pleura  by  the  movements  of  respirntion. 
Ibis  membrane  is  also  inHucnced  by  all  those  changes 
which  occur  in  the  size  of  the  viscera  during  the  process 
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of  digestion  ;  there  is  an  instance  of  lliis  in  llic  sur 
distension  of  the  serous  coat  of  the  stomach  after 
hearty  meal,  and  in  its  more  gradual  contraction  as  that 
organ    becomes  emptied  of  its  contents.     Pregnancyil 
dropsy,  and  hernia,  also  demonstmte  to  what  a  dc 
the  peritoneum  may  he  extended  without  tearing,  ant 
how  readily  and  completely  it  returns  to  its  former  cod- 
dition  when  the  distension  ceases.     The  enlargement  ii 
these  remnrkable  cases  does  not  entirely  result  from  th( 
extensibility  of  this  membrane ;  it  depends  in  part  oaJ 
tlic  disappearance  of  those  folds,  which  are  provided  b^J 
nature  to  guard  against  laceration  when  the  siiEc  of  thi 
viscera  is  so  amazingly  increa^^ ;  it  is  in  this  manner 
that  the  stomach,  when  grcatJy  distended,  glides  between , 
the  layers  of  the  omentum,  and  the  uterus  between  the] 
laminse  of  its  broa<t  ligaments.     It  also  appears,  tl\at  ittj 
some  instances  there  is  an  actual  growth  of  the  scroi 
membrane,  as  in  pregnancy  and  in  targe  hernia. 
synovia)  membranes,  protected  by  their  disposition  fromj 
any  great  distension,  possess  the  above  ]»rop«rtics  in 
less  degree  than  the  other  parts  of  this  system. 

The  serous  membranes  present  no  marks  of  contra 
tility  on  iKing  irritated  in  a  living  animal ;  they  are : 
insensible  in  their  healthy  state,  although  they  bccomi 
painful  in  inflammation. 

The  internal  surface  of  the  serous  system  is  constantly 
bedewed  with  a  fluid  which  is  derived  from  the  minute 
arteries,  but  by  what  mechanism  it  is  difficult  to  deter- 
mine. In  tlie  chapters  on  the  cellular  and  ^Ttsculnr  sys-j 
terns,  1  have  alluded  to  the  theories  which  have  been 
brought  forward  to  explain  the  phenomena  of  exhala- 
tion antl  absorption ;  and  to  those  obsier\-ations  I  refer 
the  reader  for  farther  information  on  this  interesting 
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subject.  The  fluid  that  is  separated  Irom  the  arteries  is 
immediately  absorbed,  and  again  carried  into  the  circu- 
lation ;  but  if  any  cause  disturbs  this  balance  of  secrft^ 
tioD  and  absorption,  an  accumulation  occurs  which  con- 
stitutes dropsy.  During  lite  these  fluids,  with  the  cx- 
ccplion  of  the  synonn,  appear  to  be  secruted  in  the 
form  of  vapour,  although  after  death,  in  consequence  of 
the  loss  of  caloric,  they  are  converted  into  a  liquid, 
which  has  a  great  resemblance  to  the  serum  of  th6 
blood.  The  secretions  of  the  different  serous  menl- 
branes  present  some  %'ariations  in  their  chemical  com- 
position, which  principally  concern  the  quantity-  of  al- 
bumen they  contain.  '• 
The  specific  and  essential  uses  of  the  serous  mem- 
bmncs,  in  whatever  part  of  the  body  they  may  be  placed, 
U  the  same ;  they  facilitate  in  a  remarkable  manner  the 
movements  of  the  organs  which  they  cover ;  and  being 
lubricated  by  an  alhmninous  fluid,  they  ako  insulate  these 
organs,  however  contiguous  they  may  be,  and  thus  pre- 
vent them  adhering  together.  It  has  been  stated,  but 
with  little  appearance  of  probability,  that  the  portion  of 
the  blood  whicli  Is  alternately  deposited  and  absorbed 
by  the  serous  membranes,  thereby  undergoes  such 
changes  that  it  is  more  completely  assimilated  and  bet- 
ter adapted  for  the  nourishment  of  the  body.* 


Section  IV. 

DBVBLOPMBNT  OF  THE  SEROUS  SYSTEM. 

,     These  membranes  present  variations  in  their  charac- 
ters in  tJie  different  periods  of  existence,  but  they  arc 

■  Bfclacd.  Anal.  Gen.  p.  ld\. 


w> 


t  ■  I 
DEVBLOPMENT. 


few  in  Dumber  and  comparatively  unimportant.     This 
system,  like  all  others,  is  very  soft  in  its  origin,  so  that 
the    abdominal  viscera    appear  at  first  to   be  cownid 
merely  by  a  viscid  fluid,  which  grnduftlly  acquires  con- 
fiistenc)-.     In   con8ec|uence  of  lliis  soilness,  the  mem- 
^'branes  can  b«  more  easily  separated  from  tlie  organ* 
tbey  ttK  connected  with  thoa  later  in  life  ;  their  reflected 
I  layer,  howc%-er,  adheres  so  intimately  in  many  places, 
[that  it  is  difficidt,  even  in  this  early  period,  to  accomplish 
[its  separadon.     The  form  and  disposition  of  these  mem- 
branes in  the  beginning,  are  very  imperfectly  known.'] 
Meckel  thinks  it  is  prohahle  that  several  among  them,  'l 
as  the  pericardium  and  thtf  peritoneum,  are  open  in  the" 
principle  and  obtain  the  sac-like  figure  at  a  more  ad- 
vanced period.     The   peritoneum   has  certain  peculia- 
rities in  the  ncighliourhood  of  tlic  umbilicid  opening, 
and  utsu  of  the  inguinal  canal  in  the  male  fa;tu8,  which 
subsequently  disappear.     The   serous   membranes    ud- 
dei^  certain  changes  in  old  age.  which  principally  re- 
late to  their  density  aad  to  the  oumber  of  theic  ve&sds.  , 
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OF  THE  SYNOVIAL  MEMBRANES. 
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,^^HB9B  membranes  may  be  divided  in  three  ckases. ; 
1.  The  subcuUmeoui^  bursse  mucosie.  2.  The  bursEei 
mucosa:  of  the  tendons.  3.  The  synovia]  capsules  of  thw 
articulations. 


Section  I. 


.r 


>Ul 


OF   THE    SUBCUTANEOUy    BUBS£    UUCOSiC. 


Thbsb  organs,  bursa  mucoste  suhcutmiea,  arc  com-'' 
posed  of  simple  sacks  of  the  syno^'ial  membrane,  and 
have,  like  all  other  parts  of  the  system,  an  external  sur- 
face attached  to  the  surrounding  cellular  tissue,  and  an 
interna]  surface  which  secretes  an  oily  fluid,  and  is  every 
where  continuous  with  itself.  They  are  placed  on  those 
parts  of  the  exterior  of  the  body  which  are  subject  to 
pressure  and  to  frequent  movements ;  the  largest  are 
situated  between  the  patella  and  the  skin,  on  the  tro- 
chanter major,  the  olecranon,  and  the  acromion  ;  also 
on  tlic  dorsal  sides  of  tlie  joints  between  the  fingers  and 
metacarpu-t,  and  on  the  joints  between  the  first  and 
second  phalanges  ;  the  same  structures  are  likewise 
placed  on  the  corresponding  articulations  of  the  toes. 
The  subcutaneous  bursa:  of  the  lingers  and  toes  are  usu- 
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ally  confounded  with  those  of  the  neighbouring  tendons; 
they  are  best  exjwsed  hy  making  an  opening  and  influU 
ing  them  ;  a  litde  cure  is  necessary  in  doing  this,  or  they 
will  not  he  distinguished  from  the  cellular  texture.  Ttic 
bag  of  which  the  bursa  is  composed,  is  of  an  oval  shape, 
and  it  appears,  when  inllated,  Komcwhat  sacculated,  un 
account  of  there  being  within  it  some  imperfect  parti- 
tions ;  the  pariet«s  are  very  thin,  and  only  slightly  resis- 
tant. These  bursie,  which  appear  to  be  a  very  slight 
modification  of  the  cellular  tissue,  facilitate  the  move- 
ments of  the  limbs  and  other  parts  on  wliich  they  are 
placed.  Thc)-  sometimes  become  very  apparent  in  con- 
se()ucncc  of  enlargement ;  the  one  which  is  l»etweeu  tl«! 
patella  and  the  integument,  in  particularly  liable  to  be 
thickened  and  enlarged  in  persons  who  are  much  in  the 
habit  of  resting  on  the  knee,  as  carpenters  and  house- 
maids ;  and  e^'en,  according  to  some  continental  writers, 
prie^ti)  have  suffered  in  thc  same  part  from  frci|uaQt 
kneeling. 


Section  11. 
op  the  burs*  mucosj!  ok  the  tendons. 

Thb  buT3K  of  the  tendonR,  hurga  mueota  tendinum, 
arc  rather  more  complicated  than  those  of  the  preceding 
dass ;  they  arc  placed  in  all  piu-ts  of  the  body  where 
tendons  are  liable  to  friction ;  and,  according  to  their 
disposition,  they  are  divided  into  tno  sets.  Thc  first 
species,  colled,  on  account  of  their  figure,  bursa  tauetuite 
vr»ieularf4,  consist  of  rounded  In^,  whicli  arc  attached 
on  the  one  side  to  thc  tendon  and  on  the  other  to  the 
put,  whate^-cr  it  may  be,  on  which  the  tendon  glides  ; 
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there  arc  examples  of  these  structures,  whore  Ihc  obtu- 
rator ioternus  lies  between  the  gcmioi,  in  the  place 
where  the  tendon  of  the  extensor  carpi  ulnaris  lies 
against  the  lower  extremity  of  the  ulna,  &c.  Those  of  the 
second  species  are  more  complicated  ;  tliey  are  called  sy- 
novial sheaths,  or  vapnlform  processes,  burste  mucogte 
va^nates.  These  structures  resemble  some  of  the  more 
simple  of  the  reflected  serous  membranes,  such  as  the 
pericardium ;  one  part  of  the  sheath  surrounds  the  ten- 
don, and  is  closely  adherent  to  it ;  the  second,  or  re- 
flected part,  lines  the  canal  which  lodges  the  t<;ndon  ; 
these  two  portions  of  the  membrane  are  continuuuti  witli 
each  other  at  their  extremities  ;  that  is,  where  the  loose 
portion  is  reflected.  The  vaginiform  bursje  are  met  with 
around  many  of  the  tendons  belonging  to  the  long  mus- 
cles of  the  limbs  ;  as  on  the  flexors  of  the  fingers,  of  the 
toes,  &c.  It  often  happens,  especially  in  the  articulations 
of  the  hand  and  foot,  that  the  tendons  of  se\'eral  muscles 
are  contained  in  a  common  sheaLh  ;  fretjuently,  how- 
ever, the  sheath  presents  us  many  duplicatures  and  par- 
titions as  there  are  tendons,  so  that  each  of  the  latter 
receives  a  proper  and  distinct  process.  In  some  places, 
as  on  the  palmar  surface  of  the  phalanges,  the  arrange- 
ment of  these  sheatlis  is  rendered  still  more  complex 
from  the  circumstance  of  there  being  several  little  conls 
or  threads  witliin  them,  culled  ligamenta  accessca-ia,  each 
of  which  is  provided  vrith  its  delicate  covering  of  the 
synoviid  membrane. 

TTte  tendinous  bursie  constitute  closed  sacks,  and  con- 
eequently  each  of  them  possesses  a  free  and  an  adherent 
surface ;  the  former  is  smooth  and  lubricated  by  the  pe- 
culiar oily  fluid  which  is  secreted  in  the  synovial  system ; 
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the  Ifttter  IS  closely  attuchcd  to  the  tendon  and  to 
surrounding  parts. 

These  sheaths  are  provided  in  the  sitUAtions  where 
tendons  are  exposed  to  IrictJon  ;  as,  for  example,  where 
tendons  cro^s  over  bones,  and  espociallr  in  those  ptncea 
^Bt  which  their  course  is  altered  by  passing  behini)  pro- 
ps, over  pulleys,  through  grooves,  &c, ;  it  is  eWdentf  I 
from  this  statement,  that  the  greater  number  of  the  ten^ 
dinous  bursie  must  be  disposed  near  the  Rrtindations  oP] 
the  limbs  ;  as  in  the  neighbourhood  of  the  shoulder,  el^  1 
bow,  and  vrist ;  and  of  the  hip,  knee,  and  ankle.        >  'M 
'   In  some   of    these  bursie  there  arc    fringes,  whicH*| 
consist  of  folds  of  the  membrane ;  they  may  bi?  swn- 
in  several  of  the  sheaths  liehind  the   inner  molleoluH ;' 
fattj-  processes  which  have  been  incorrectly  compared' 
to  excrelorj'  ducts,   may  also  be  observed  in  some  of 
the  vesiculated  bursa;.     The  svno%'ial  membranes  of  th«/ 
tendons  arc  of  a  whitish  colour,  and  senii-traQspar«nt  - 
they  are  thin,  I)ut  firm  in  texture  ;  Uic  vcsiculated  burue 
arc  thicker  than  the  vaginiform ;  both  apjiear  to  be  mew 
difications  of  the  common  cellular  tishiie.     They  pos- 
sess numerous  small  arteries,  and  some  which  also  admit 
the  coloured  blood.     No  lymphatic  vessels  have  aa  yet 
been  satisfactorily  demonstrated,  but  it  may  be  presumed 
that  they  exist.     No  nerves  have  been  traced  in  theM 
structures. 

The  use  of  the  bursa  is  to  facilitate  the  movcmentH  of 
the  tendons,  by  allowing  them  freely  to  play  against  the 
parts  with  which  they  are  in  contact ;  this  is  readily 
effected  by  means  of  the  oily  fluid  which  is  secreted  bf 
the  free  suriacc.  '''■*■' 
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''*         OP  THB   SYNOVIAL   ARTICULAR   CAPSULES. 

vThk  membraovs  di&tiugiushcd  by  LbU  term,  capsukc 
«/novialejf,  are  the  most  important,  and  at  the  sataa 
time  the  most  complicated  of  the  synn^'ial  system. 
They  belong  principally  to  the  moveable  articulaUou& 
of  the  bones,  although  a  few  of  them  arc  connected 
with  the  cartilages  of  the  larynx  and  ribs.  They  were 
for  a  lung  lime  coiifouud(.'d  with  the  ligaments ;  but 
they  have  been  distinguiiihcd  from  those  organs,  and 
also  from  the  cartilages,  by  Nesbttt,  Dr.  Himter,  and 
other  writers.  Dr.  Monro  in  bis  excellent  work  on  th^ 
buTMu  mucoMC,  speakH  of  the  similarity  of  thcso  and 
the  other  synovial  racmbnuies,  with  the  serous  mem- 
bnmes;^  this  rutiemblancc  hat  bcca  noticed  by  many 
later  anatomistti,  as  Meckel,  Gordon,  and  Cloquet.  We 
are  indebted  to  Hichnl  fur  the  most  correct  information 
re&pt-Xting  the  character  and  arrangement  of  the  syno- 
viiil  capsules ;  but  he  appears  to  have  committed  an 
error  in  separating  them  from  the  general  serous  sy&. 
tern  ;  for  although  differences  certainly  exist  between  the 
two  kinds  of  organs,  yet  they  ore  nut  sutiicicutly  im- 
portant to  justify  an  anatomical  distinction.  ,, 
The  number  of  the  articular  synovial  membranes  is 
nearly  tlio  same  as  that  of  the  moveable  joints  withia 
which  they  are  placed.  Each  of  iJiesc  membranes,  oa 
wu  most  satisfactorily  shewn  by  Bichat*  forms  a  sack, 
which  is  reflected  on  the  articular  cartilages,  on  the 
internal  surface  of  the  capsular  and  lateral  ligaments. 

•  AnaLCn.  (.ii.  p.£8S. 
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Hpd,  when  they  exist,  on  all  the  interariirularliijameot*. 
The  sniouth  and  polished  Rurt'ace  which  tlit-^c  piirt^  pos- 
sess, is  owing  to  tlieir  synovial  coveriog.  Tlituie  is  the 
same  relation  bvtween  tlie  cartilages,  ligaments,  &c., 
and  the  artictilar  synovial  memhranv,  us  there  is  in  the 
other  parts  of  the  serous  system  ;  that  is  to  say,  tht-y  arc 
all  placed  without  the  lining  membrane,  although  they 
appear  to  project  into  its  cavity. 

In  many  of  tlic  articulations,  tlie  fihroiu  capsule  if 
deficient,  and  there  is  little  else  hut  synuviiil  membrane  ; 
this  is  the  case  in  the  knee,  and  in  the  ankle ;  also  on 
the  back  part  of  the  elltuur,  on  the  dorsal  sides  of 
joints  of  the  finfjers  and  toes  ;  the  thin  capsule  is.  how* 
ever,  slrenplhened  hy  some  condensed  cetlulnr  mem- 
brane, and  in  some  of  these  joints,  by  tlte  addition  of 
fascia  or  tendons. 

The  di.spDMttion  of  thcne  membranes  offers  manv 
rteties,  some  of  them  form  simple  sacks,  as  those  of  the ' 
phalanges,  carpus,  wrist,  &c. ;  others  arc  less  simple, 
as  in  addition  to  forming  a  bag  which  co\-er$  the  cmr« 
ttlages  ond  ligaments  of  the  joint,  they  furnish  sheaths 
to  the  ligaments  or  tendonu  which  may  be  within  the 
articulation ;  thus  in  the  hip,  the  synovial  membrane 
is  reflected  over  the  ligamentum  teres,  and  in  tbt 
shoulder,  around  the  long  head  of  the  biceps,  tht 
most  complicated  of  these  membrnnet,  is  that  of  tlie 
knee,  which  covers  tlic  ends  of  the  bones,  and  also 
lines  the  crucial  lignmentf  and  the  semi-Iunnr  cartilages. 

Tlie  extemnt  surface  of  the  synovial  capsule  adhorcfe  i 
with  various  degrees  of  firmness  to  the  articular 
tilages,  and  to  the  different  ligamcntK ;  the  connexion 
between  the  membrane  and  the  ligamenLs  Is  of  such  »i 
nature,  tliat,  by  careful  dissection,  a  separation  may  be' 
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effected  ;  but  this  obscrvution  cannot  be  applied  to  the 
portion  which  covers  the  cartilage.  It  has  already 
been  stated,  that  Dr.  Gordon,  in  opposition  to  Nesbitt, 
W,  Hunter,  Bichat,  &c.,  denied  the  continuity  of  this 
memhninc  over  the  articular  cartilage,  and  a  similar 
opinion  is  supported  by  M.  Miigcndie,  I  have  myself 
no  doubt  of  the  correctness  of  Bichat's  statement,  be- 
cause the  vessels  of  the  membrane  may  be  tmcvd  in 
inflammation  over  the  circumference  of  the  cartilage, 
and  in  a  very  saccessftil  injection,  they  may  be  filled 
with  size  and  vermilion. 

The  internal  or  free  surface,  wliich  is  CT'ery  where 
contiguous  to  itself.  Is  pobshed  and  lubricated  by  the 
synovial  fluid.  It  often  presents  folds,  which  contain 
fiit,  and  project  into  the  jotntii ;  they  are  vascular,  and 
from  this  circumstance  they  have  a  reddish  colour. 
These  duplicatures  have  been  called  the  gland-s  of  Ha- 
vers, because  that  anatomist,  who  first  spoke  of  them 
in  a  definite  manner,  considered  them  as  glandular. 
He  supposed  tliat  the  synovia  was  secreted  by  l\w&e 
bodies,  and  was  conveyed  into  the  joints  by  proper 
ducts.  Tile  fatty  masses  which  Hai-crs  mistook  for 
glands,  arc  very  evident  in  the  hip  joint,  and  in  the 
knee.  This  opinion  prevailed  to  the  time  of  Monro, 
who  gave  us  more  accurate  ideas  of  the  synovial  mem- 
branes. He  denied  the  existence  of  any  glandidar  body 
within  the  above  masses  of  fat ;  but  he  committed  a 
serious  error  by  supposing  that  the  synovia  was  secreted 
by  follicles,  which  he  compared  to  those  of  the  urethra. 
In  the  present  day,  it  is  known  that  the  secretion  of  the 
joints  is  performed  neither  by  glands  nor  follicles,  but 
like  that  of  the  serous  membranes  in  general,  by  exha- 
lation. 


Igp  at  :eawvta^ 

7)k  ^gaogwi  fjunilrt  «c  Ihm  and  firm,  in  uuiu  tt' 
He>m:  the  eteape  id  the  omtaiiied  fluid ;  they  wxeimm- 
^^^nnsparaJL,  and  of  a  wliituh  colour.  They  «k 
xiqwhk  of  a  catain  degree  of  extensioB,  as  i&  iM-nif—^^i 
in  accnsnibtion  within  the  joints.  They  are  lakevnk 
niiiii^jL'  at  elaftic,  but  not  to  the  extent  of  the  \ 
sc  Mrans  membtanes.  The  degree  of  flattintj 
Ane  naembranes  posMSK,  cannot  be  atxuratcfy 
mated,  because  they  are  so  doeely  attached  to  Hie  > 
smftce  of  the  ligaments,  which  are  nearly  inrlaalir. ' 
they  cannot  contract  when  the  tHgte"<)ing  foree 
moved.  The  CHily  c^ce  which  the  synovial 
capsules  fulfil  in  the  economy,  is  that  of  &caIitMtiii( 
the  motions  of  the  body  by  lubricating  the  cartili^;miHK 
extremities  of  the  bones. 


Section  TV. 

OP   THE    SYNOVIA. 

I  HAVE  deferred  speaking  of  the  secretion  of  tke 
buDue  mucosa;,  until  the  articular  membranes  woe  tfe- 
scribed,  because  the  nature  of  the  fluids  is  the  sanK  ia 
both  Htructures. 

The  secretion  of  the  synovial  system  consists  of  an 
oily  and  albuminous  fluid,  which  is  called,  from  its 
resemblance  to  the  white  of  an  egg,  synovia.  It  is  very 
viscid,  and  at  the  same  time  remarkably  soft,  smooth, 
and  slippery  ;  it  has  a  saltish  taste  and  a  slight  odour. 
Its  specific  gravity  exceeds  that  of  water,  in  the  pr(>- 
portion  of  one  hundred  and  Ave  to  one  hundred.  Hie 
synovia  of  the  human  subject  consists  of  a  yelloviah 
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fet,  albumeu,  an  uncoagulnble  animat  matter,  soda, 
and  chlorate  of  potassium  and  sodium,  which  sub- 
stances are  held  tn  solutiou  by  a  large  quantity  of  water. 
It  has  been  lately  shewn  by  Orfila,  that  fibrin  is  one  of 
the  constituent  principles  of  this  fluid  ;  a  trace  of  the 
phosphate  of  lime  has  also  been  detected,  together  with 
gelatine,  mucus,  and  an  animal  matter,  which  is  said 
to  be  uric  acid.  The  albumen  is  concreted  by  the 
action  of  heat,  alcohol,  and  the  mineral  acids. 

The  use  of  the  synovial  fluid  is  to  diminish  the  ef- 
fects of  friction,  and  to  aid  in  a  powerful  manner  the 
motions  of  the  various  parts  of  the  body. 


»t>l.ANCIINlC  SRROV8  MBMBHANES. 


PART  THIRD. 

OP  THE  SPLANCHNIC  SKIOUS  MEMBRANES. 

Undbb  this  denomination  arc  comprehended  the 
membranes  which  line  the  great  cavities  of  the  body, 
and  also  furnish  a  more  or  less  perfect  envelope  to  t( 
contftined  viscera.  The  resemblance  which  exists  bis 
tween  them  and  the  synovial  membranes,  was  point 
out  by  Dr.  Monro  ;•  but  Bichat  appears  to  be  the  first' 
anatomist  who  has  given  an  exact  and  complete  de- 
scription of  the  organs  belonging  to  the  serous  sys- 
tem. 

The  proper  serous  membranes  consist  of — 1.  The 
peritoneum,  lining  the  pariete.<i  and  viseera  of  the  ab- 
domen.  2.  The  pleura,  connected  in  a  similar  manner 
with  the  chest  and  lungs.  3.  The  pericardium,  sur- 
rounding the  heart.  4.  The  tunica  aracbnoides,  co\*cr- 
ing  the  brain,  the  spinal  cord,  and  the  dura  mntrr. 
6.  The  tunica  vaginalis  or  perididymis,  investing  the 
testicle,  and  derived  from  the  peritoneum.  The  mem- 
brane which  encloses  the  fcetus,  called  the  amnios,  has 
a  considerable  resemblance  to  the  serous  tissue,  and 
oiight  perhaps  to  be  classed  with  the  above  structures. 

*  DochpL  of  thu  Bunv  MucoKe,  p.  37, 
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Section  I. 

FOBM    AND    DISPOSITION. 


We  perceive  from  the  preceding  enumeration,  that 
the  serous  membranes  surround  the  organs  which  are 
the  most  essential  to  the  support  of  life ;  und  it  is  re- 
markable, that  these  organs  arc  generally  lined  on  the 
opposite  side  by  the  mucous  membranes ;  there  are, 
hovfever,  exceptions  to  this  arrangement,  for  in  somt 
places,  OS  around  the  brain,  the  heart,  and  the  testes, 
the  serous  membrane  ia  met  with  separately,  while  other 
parts,  as  the  nostrils,  the  mouth,  and  the  oisophaguH,  are 
only  provided  with  a  mucous  lining.  Bichat,  regarding 
the  serous  membranes  collectivelyf  concludes  that  they 
are  more  extensive  than  the  membrniies  belonging  to 
the  mucous  system,  but  the  correctness  of  this  opinion 
may  be  questioned,  especially  when  the  ramified  dis- 
position of  the  latter  structure  in  the  interior  of  the 
lungs,  of  the  Hver,  of  the  kidneys,  &c.,  is  compared 
willi  the  simple  covering  which  is  ftimishcd  on  the 
exterior  of  these  organs  by  the  serous  tissue. 

In  the  general  description  of  the  serous  system,  the 
principal  facts  connected  with  the  membranes  under 
consideration  have  been  mentioned.  Each  of  them 
forms  a  closed  sack,  which  is  in  some  instances  ren- 
dered very  complicated  by  the  reflexions  it  undergoes ; 
one  portion  of  the  membrane  gives  a  covering  to  the 
walls  of  the  canty  in  wiiich  it  is  placed,  and  another 
portion  affords  an  envelope  to  the  contained  viscera,  so' 
that  every  serous  bag  possesses  a  parietal  and  a  tnscerat 
layer,  which  arc  continuoiw  with  each  other  at  tlio 
point  of  reflexion.    The  pleura,  the  pericardium,  and 
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the  tunica  \iig)nali3  are  sin)|:4e  in  tbor  omngenieot, 
and  are  consequentlj  readily  comprehended,  but  the 
coanexio&s  of  tbe  tunica  arachnoides,  and  etpeciaDy  of 
the  periloncum,  arc  more  intricate,  and  require  a  very 
careful  examination  before  tbL-y  can  be  uodcntood.  In 
proceeding  with  such  an  investigation,  the  principal 
characters  of  the  serous  oiembranea  must  be  horoe  io 
mind :  vix.  that  they  are  closed  sack»,  that  they  arc 
reflected,  and  that  the  \'i5cera  are  placed  on  th^  ex- 
ternal surface. 

Tlie  tunica  arachnoides  covers  the  nurface  of  the  l»ajn, 
anil,  pairing  into  the  aperture  discoi'ered  br  Bichat.  it 
lines  the  ventricles  ;  it  is  also  reflected  on  thi-  inner  part 
of  the  dura  mater.    At  the  base  of  the  encephalon  it  5tx- 
itisheH  a  sheath  to  each  of  the  nerves,  which  extends  as- 
finr  as  the  p<iint  where  the  uvrve  quits  the  cranium,  at 
which  place  it  is  reflected  to  the  dura  mater.     The  anich-' 
noid  also  covers  the  spinal  cord,  and  sends  off"  processes,.] 
-which  invest  the  nerves,  till  tliey  quit  the  theca  vertebndia,«  j 
■when  tlie  mumbrnne  passes  on  to  the  spinid  portion  of  theN 
dura  muter  which  it  lines  throughout  its  whole  extent. 

Tlie  connexion  which  exi&ts  between  the  periloncum.j 
and  itie  viscera  of  the  abdomen,  is  liable  to  considerable 
variation,  but  it  may  be  staled,  that  in  jieneral  those  or<> 
guns  which  are  placed  near  the  panetes  have  a  very  imper- 
fect covering,  and  arc  lixe<l  in  their  situation ;  whilst  those* 
which  are  farther  remo^'ed  from  the  walls,  possess  a.j 
more  perfect  peritoneal  tunic,  and  iilao  enjoy  a  (freater 
extent  of  motion,     Tlie  peritoneum  is  united  in  such  a-j 
manner  with  the  viscera,  that  it  allows  of  those  changes, 
in  the  sixe  of  the  organs,  which  so  frequently  occur ;', 
for  example,   the  two  layers  of  membrane  ihnl  form  Ihe' 
muaentery,  the  great  umeutum,  and  the  broad  ligament- 
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of  the  uterus,  ure  so  loosely  joined  to  each  other  by  the 
cellular  texture,  that  they  readily  separate  when  the 
oi^n  connected  with  them  is  enlarged  or  distended 
beyond  a  certain  degree.  Thus,  if  the  stomach  be 
much  increased  in  size,  it  glides  between  the  layers  of 
'the  omentum,  and  n  similar  change  is  exhibited,  but  in 
a  more  striking  degree,  during  pregnancy,  in  which 
state  the  enliirgod  uterus  gruduully  separates  the  folds 
of  the  broail  Ugamcrits,  till  e^-cntually  they  become  ob- 
literated. 

..  The  splanchnic  neroxis  membranes  have  an  adherent 
land  a  free  surface.  The  external  or  attached  surface  is 
connected  either  to  the  parietes  of  the  ca\*ities,  or  to 
the  exterior  of  the  viscera :  this  union  depends  priiici- 
ptdly  on  the  subserous  cellular  texture,  but  partly  on 
tlie  vCBseb  of  these  membranes.  The  firmness  of  the  ad- 
bcKion  is  not  every  where  the  same;  in  many  places  it  is 
so  inconsiderable,  that  a  sepanition  can  be  readily  ef- 
fected, as  between  the  peritoneum  and  the  muscles  of 
the  abdomen,  or  between  the  pleura  and  the  walU  of 
the  chest,  but  the  visceral  layer  is  so  closely  attached 
that  some  care  is  required  in  raising  it  from  the  sub- 
jacent organ.  The  connexion  is  still  more  strict  be- 
tween the  serous  membranes  and  the  fibrous  structures; 
thus  it  is  extremely  ditKcult  to  depurate  the  tunica  arach- 
Doidea  from  the  dura  mater,  the  reflected  portion  of  the 
pericardium  from  the  fibrous  structure  which  strengthens 
it,  or  the  tunica  vagiuolis  testis  from  the  tunica  albu- 
ginea. 

The  free  surface,  which  is  polished  and  moistened  by 
ft  thin  fluid,  gives  to  the  viscera  that  shining  appearance 
by  which  they  arc  characterized,  and  which  is  so  re- 
markable, that  the  limits  of  the  serous  membrane  may 
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be  distinguished  on  any  oi^an,  as  the  urinary  bladder, 
by  the  extent  of  tlm  polish.     It  has  been  stated  in  «| 
previous  part  of  this  chapter,  that  the  fifee  surfocc  io- 
sulateif  the  organs  which  arc  placed  in  juxta  positioi 
with  each  other,  an  the  stomach  and  the  liver ;  and 
that  it  facilitates  in  an  especial  manner,  the  movemeat 
of  the  parts  which  are  provided  with  such  a  covering'^' 


Sbction  II. 

OROANIZATION. 

T»E9E  membranes  are  essentially  compoacd  of  con- 
densed cellular  tissue,  into  which  substance  they  may  be 
reduced  by  niaccration.      Each  of  them  is  formed  of, 
one  layer,  the  texture  of  which  is  very  close  towards  thef 
internal  surface,  whilst  externally  it  becomes  loose  and 
flocculent,  and  in  confounded  with  the  odlulsr  mem-j 
brane,  by  which  it  is  attached  to  the  surrounding  parts. 

The  peritoneum  and  the  pleura  appear  to  contain  aa  | 
immense  number  of  vessels,  which  are  so  minute  that] 
they  do  not  ordinarily  admit  the  coloured  part  of  tb« ! 
blood.     They  are  rendered  apparent  by  injection,   aod 
particularly  by  inflammation.     It  is  necessary,  however, 
to  distinguish  the  vessels  of  the  subserous  cellular  tissue 
from  those  of  the  membrane  itself;  the  fonner  are  very 
numerous,  and  as  they  admit  the  red  particles,  they  are 
readily  perceived  through  the  transparent  serous  mem* 
brane.     The  vascularity  of  these  organs,  and  &<i])eciaUy 
of  the  tunica  arachnoideii,  has  been  denied  by  Rudolpht, 
llibes,  and  others,  who  state  that  no  vestige  of  vessel 
.CI&  be  dlscowred  by  the  microscope  in  (he  substance  of 


the  serous  tissue.  1  had  an  opportunity,  about  two  years 
since,  of  examining  the  arachnoid  in  an  extremely  opake 
and  thickened  condition.  After  die  arteries  of  the  brain 
had  been  tilled  with  a  fine  injection,  a  great  number  of 
vessels  were  perceived,  apparently  raraifying  In  the  mem- 
hrane;  but,  on  a  careful  inspection,  it  was  e\'ident  tiiat 
most  of  them  were  placed  in  the  opake  mutter  which 
was  effused  between  the  arachnoid  tunic  and  the  pia  ma- 
ter, »()  that  1  could  not  satisfactorily  determine  if  any 
arteries  penetrated  into  the  former  membrane.  1  am, 
however,  inclined  to  admit  the  existence  of  vessels,  be- 
cause it  is  difficult  otherwise  to  account  for  the  jiroduc-' 
tion  of  the  opacity,  and  other  morbid  changes  of  stnic^ 
ture,  which  are  so  fre((uently  observed  in  the  timicd 
ftiachnoides,  the  pleura,  Stc.  The  presence  of  lyrnpiia- 
tica  is  indicated  by  the  active  absorption  which  is  con- 
stantly going  on  in  the  iiernua  membranes.  No  nerves 
have  been  traced  into  the  thickness  of  these  structures, 
and  they  possess  little  or  no  sensibility  dnring  health, 
although  they  become  painful  under  disease ;  but  it  is 
probable  that  the  principal  part  of  the  severe  pain  which 
is  experienced  in  pmtonitis.  Sic.  shonld  be  refi'rred  W 
the  pressure  which  thcBe  membranes,  in  conse(inence  of 
tire  strictness  of  their  adhesion,  exert  on  the  subjacent 
parts.  • 

The  serous  membranes,  when  Ihey  are  dried.  bL-eOffH? 
yellowish ;  md  if  they  were  previously  opake,  they  ttre 
rendered  transparent.  Maceration  in  water  restores  them 
to  their  former  appearance;  and  if  it  be  contmi^,  it 
makes  them  soft,  opake,  and  pulpy,  and  e%*entuallT  it 
diseolves  them. 
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Section  III.     . 

PROPBRTIBS   AND   FUNCTIONS. 

The  splanchuic  membranes  poesesa  the  physical  and 
vital  propertifis  which  chumctcrizc  the  serous  system  in 
general." 

Their  internal  siirfiice  secretes  an  albuminous  fluid 
which  is  very  similar  to  the  serum  of  the  l>lood.  It  i» 
generally  supposed  by  anatomists  that  this  fluid  is  sepa- 
rated from  the  blood  in  a  gaseous  form  ;  but  M.  Magen- 
die  has  discovered  that  a  small  quantity  of  watery  liquid 
is  contained  in  the  tuitioa  arachuoides  of  living  and  heal- 
thy animals. 

The  fluid  secreted  by  the  peritoneum,  pleura,  and 
pericardium,  was  careftilly  examined  by  Hewson,  who 
states,  that  if  it  be  removed  tiom  the  body  of  a  healthy 
animal  recently  kilted,  and  be  then  exposed  to  the  air,  it 
will  jelly  like  the  coagulable  lymph  of  the  blood. f  A 
similar  opinion  had  been  previously  entertained  by  Low- 
er, Luncisi,  &c.  The  coagulation  of  this  fluid  has  been 
denied  by  many  amitomists ;  but  I  believe  that  it  is  al- 
ways capable  of  coagulation  in  a  healthy  state,  although 
in  disease  its  qualities  being  altered,  it  is  not  concreted 
when  exposed  to  the  air,  or  even  to  heat.  Dr.  Bo.stock 
found  that  the  serous  secretion  in  health,  contained 
water,  albumen,  but  in  a  l«>s  prop<irtion  than  the  serum 
of  the  blood,  some  salts,  and  an  incoagulable  matter ; 
the  latter  appears  to  be  simitar  to  the  serosity  of  the 
blood. 


■  S«  p.  149. 


t  Expciim.  laquirin,  pwt  it  p.  103. 
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Analysis  of  the  liquor  Pericardii  :•- 

Water 

Albdinen       .... 

Mucus 

Muriate  of  Soda     .     . 


"ftuid  of  Spina  Bifida  rf— 

Water      .     .     . 

Muriate  of  Soda 

i-  Albumen       .     . 

'  Mucus  .     . 

Gelatine  .  . 
t  lame,  a  trace. 


920 

5-6 
20 
0-6 

1000 


97-8 
10 
0.5 
0-6 
0-2 

1000 


Fluid  of  Hydrocephalus  IntiTiius;} — 

Water 988-3 

Albumen 1-66 

Muriati'  of  Potassa  and  Soda  7*09 

Lactalf  of  Hoda  and  Animal  Matter    2'32 

Soda 0-28 

Animal  Matter  soluble  only  in  Wa-^  „,-. 


ter,  with  a  trace  of  Phoi>phates 


1000  00 


The  fluid  contained  in  the  amnios  varies  in  different 
animals.     That  of  the  human  female  contains  u  large 

*  D(.  Boitock,  in  Nicholion'ii  Joiiro.  vol.  xiv.  p.  147.         f  'bid. 
)  Bcncliui,  ill  MciJ.  Chit.  'I'nns.  vol.  iii.  p.  '2S'i. 
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quantity  of  water,  a  small  proportion  of  albumen,  soda, 
muriate  of  soda,  phosphate  and  carbonate  of  lime,  and 
a  matter  like  curd,  which  gives  it  a  milky  appearance. 

The  principal  use  of  the  splanchnic  serous  membranes 
is  to  favour  the  movements  of  the  viscera  of  the  head, 
chest,  and  abdomen ;  they  also  insulate  the  contiguous 
organs,  and,  by  attaching  them  to  the  surroimding  parts, 
they  act  as  ligaments ;  in  many  places  they  convey  the 
vessels  and  nerves  to  their  destination ;  and,  lastly, 
around  the  ttomach,  intestines,  &c.  they  contribute  to 
the  formation  of  those  organs,  by  giving  them  an  cxiet- 
nal  tunic. 
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CHAPTER  THIRD. 


OF  THE  CUTAIiEOUS  SYSTEM. 


Trr  cutaneous  system,  systema  cutanetmt,  consists  of 
those  membranes  which  cover  the  exterior  of  the  body, 
and  which  line  its  internal  passages ;  they  are  totally 
different  from  the  serous  membranes,  in  consequence  of 
baring  external  communications,  and  of  being  coutinu- 
oDy  exposed  to  the  contact  of  foreign  bodies.  Tliisi  sys- 
tem comprehends  two  great  divisions:  1.  Tin;  skin  or 
common  iotegumentfi.  2.  The  mucous  membranes. 
The  differences  wliich  are  observed  in  the  appearance  of 
these  two  structures  are  so  considerable,  that  many  au- 
thors describe  them  as  separate  and  distinct  textures ; 
but  a  carefiil  iovestigation  of  the  human  organiuition, 
assisted  by  the  researches  of  comparative  anatomy,  has 
induced  the  highest  authorities  of  the  prvsent  day  to  re- 
gard them  as  belonging  essentially  to  the  some  class  of 
organs.  The  grounds  upon  which  this  opinion  is  sup- 
ported, will  be  considered  hereafter. 

The  following  is  un  enumeration  of  the  different  parU 
which  constitute  this  system. 

I.  The  external  cutaneous  system,  consisting  of  the 
skin  and  its  appendages. 

II.  The  internal  cutaneous  system,  including, 

a.  The  mucous  membrane  of  the  alimentary  canal, 
which,  commencing  at  the  moutli,  lines  the  digestive 
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tube,  and  sends  proceitscs  along  the  numerous  excretory 
ducts  which  opCD  on  its  surface,  and  ultimalely  ends  at 
the  anus. 

b.  The  membrane  of  the  pulmonary  passages,  which 
extends  into  the  most  minute  ramifications  of  the 
bronchi. 

c.  The  gcnito-ru-Iuar)'  mucous  membrane  ;  this  passes 
into  the  cavities  of  alt  the  organs  of  generation,  and  of 
the  secretion  and  excretion  of  urine. 

if.  Tbe  membrane  of  tlie  nasal  fosss,  which  is  al»o 
reflected  into  the  sinuses  of  tbe  bones  of  the  head"T 

e.'  The  small  process  whicli  lines  the  Eustachian  pas- 
sage, the  t)'mpanum,  and  the  mastoid  cells. 

/.  The  membrane  which  covers  the  extenial  sur&ce 
of  the  eye,  and  the  inner  part  of  the  lids ;  \'iz.  the  tuuiet 
conjunctiva. 

g.  In  the  female,  the  processes  connected  witli 
ducts  of  tile  mammary  glands. 


In  accordance  with  the  plan  that  has  been  adopted  tri 
this  work,  I  shall  in  the  first  place  consider  those  pro- 
perties which  are  common  to  both  tlie  divisions  of  this 
system,  and  Bubse()uently  1  shall  proceed  to  the  stparat* 
tlescription  of  the  skin,  and  of  the  mucous  membranes. 
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PART   FIllST. 

Section  I. 

or  TBB  CUTANEOUS  SYSTEM  IN  GENERAL. 

The  mombrnnes  of  the  cutaneous  Byslem  are  gene- 
rally disposed  in  the  form  of  ramilying  canaLs,  which, 
wilb  the  exertion  of  the  lining  of  the  alimentary  pas- 
Mgc,  ultimately  end  in  Mind  extremities,  or  culis  de 
8ac.  This  form  does  not  immediately  strike  the  mind, 
because  the  mucous  membranes  are  usually  orrnnged  in 
a  Tcry  complicated  manner  ;  but  if  any  one  of  their  pro-' 
cesses  be  carefully  traced,  it  becomes  apparent ;  thus,  if- 
the  hepatic  duct  be  followed  into  the  substance  of  the' 
liver,  it  will  be  perceived  that  its  lining  membrane  at 
length  terminates  in  a  closed  extremity.  The  external 
integument  has,  strictly  speaking,  a  similar  configura* 
tion  in  many  parts  of  its  extent ;  this  may  be  seen  in  the 
cul  de  sac  of  the  skin  which  encloses  the  end  of  each  of 
the  fingers  and  t<]es. 

The  two  great  divisions  of  the  cutaneous  system  are 
continuous  with  each  other  at  all  the  natural  openings 
of  the  body,  viz.  at  the  mouth,  the  nostrils,  the  aper- 
tiu-e  of  the  eyelids,  and  at  the  commencement  of  the' 
urinary  and  genital  passages,  The  skin  and  the  mucous 
membrane,  although  they  arc  in  such  direct  communi- 
cation with  each  other,  are  dissimilar  in  their  external' 
appearance ;  and  this  circumstance  has  had  considerable' 
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influence  in  inducing  many  anatomists  to  dnuht  th? 
identity  of  their  composition.  But  this  is  a  very  in- 
sufficient objection  to  support  the  conclusion  that  has 
been  drawn  from  it ;  for,  if  similarity  in  appearance 
were  required  as  the  proof  of  the  identity  of  structtire, 
the  most  serious  errors  would  be  committed.  If  such 
reasoning  were  admitted,  no  one,  for  example,  could  be^ 
lieve,  what  is  certainly  true,  that  the  delicate  arachnoid' 
of  the  ventricles  and  the  coarse  peritoneum  of  the  loins,'' 
are  both  specimens  b(;Ionging  to  the  .same  class  of  mem- 
branes. It  is  necessary,  then,  to  seek  for  other  sources 
of  information  in  order  to  determine  the  point  in  quc«- 
tion.  Tlie  first  may  be  derived  from  an  examination  of 
the  embryo  in  the  early  period  of  its  existence,  nt  which 
lime  there  is  so  little  difference  between  the  external  and 
the  internal  integument,  that  they  are  digtiniruished  from 
each  other  with  difficulty.  The  perfect  continuitv  of  th(* 
skin  at  the  extemtH  apertures  of  the  body  with  the  in- 
ternal membranes,  in  another  proof  which  supportt  the 
opinion  of  these  stractures  bcinp  identical.  At  the  lips, 
at  the  nontriU,  nt  the  eyelids,  at  the  anus,  at  the  meatus 
unnarius,  nt  the  labia  pudcndi,  we  sec  the  skin  en*' 
dually  changed  into  the  mucous  membrane.  It  is  tnMf' 
that  around  some  of  these  openings  a  slight  line  of  d*^' 
marvutioii  exists,  us  at  the  tarsal  edge  of  the  eyelidt^ 
and  at  the  lips ;  and  a  similar  appearance  may  be  more 
evidently  obsiCrved  in  some  of  the  internal  parts  of  th<f 
body,  which  are  contiguous  with  each  other  but  distinct' 
in  function ;  as  for  example,  where  the  cuticuiar  lining 
of  the  ffisophagutt  joins  with  Uic  villous  tunic  of  thfl' 
stomach,  and,  in  a  less  degree,  in  the  connexion  be- 
tween the  inner  membrane  of  the  ^tiginR  and  the  \'fl5cu- 
lar  coat  of  tlte  utenu.     But  these  distinctions  do  not^ 
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extend  to  the  struciure  of  the  two  divisions  of  the  cuta- 
neous system,  and  therefore  it  cannot,  with  any  truth, 
be  asserted,  that  one  U  not  perfectly  continuous  with 
the  other. 

The  oi^nization  of  the  animals  which  ore  ]>kced 
lowest  in  the  scale,  displnys,  in  a  strikii^  manner,  the 
n^somblancc  of  Uie  extt-rnal  and  internal  coverings  of 
the  hudy ;  in  these  creatures  there  are  none  of  those 
diversities  of  appearance  that  have  given  rise  to  so  mxich 
uncertAinW  in  tlte  human  subject ;  the  skin  and  the 
mucous  mcmlminc  arc,  in  fact,  so  completely  identical, 
that  one  may,  with  impunity,  be  suhstiluted  for  the 
other ;  so  that  if  the  polypus  be  turned  inside-out,  the 
aew  internal  surface  acquires  the  power  of  digestion, 
and  the  new  external  stirfftce  that  of  protecting  the 
body.  Tlie  effects  of  cert^n  disea.se8,  as  for  example, 
the  prolapsus  uteri  and  the  prolapsus  ani,  occasionally 
shew  that  the  mucous  coat  of  the  internal  organs  may 
become  so  altered  by  exposure  to  the  air,  as  to  assume 
in  time  some  of  the  characters  of  skin. 

We  may  then,  I  think,  safely  conclude  from  the  pre- 
ceding obsen-ations,  that  the  differences  which  exist  be- 
tween the  two  great  divuiions  of  the  cutaneous  system, 
relate  principally,  though  not  entirely,  to  tbeir  external 
appearance.  TTiesc  diversities  not  only  characterize  the 
skin  and  the  mucous  membrane,  but  also  their  indivi- 
dual parts,  as  may  be  seen  by  comparing  the  skin  in  the 
palm  with  that  of  the  dorsum  of  the  hand,  or  the  skin 
of  the  scalp  with  that  of  the  fingers,  l^e  differences 
are  still  more  apparent  in  the  mucous  membranes ;  of 
the  truth  of  this  statement  we  may  satisfy  ourselves  by 
comparing  the  lining  of  the  frontal  sinuses  with  that  of 
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the  Stomach,  or  eren  with  the  proper  SduielderiaD  muD- 
brane. 

In  the  places  where  the  skin  and  mucous  membranes 
are  continuous  with  each  other,  the  former  becomes 
more  thin  and  smooth,  and  its  tissue  more  dedicate. 
According  to  Bichjit,  the  limits  between  them  are  indicat- 
ed by  a  reddish  line  ;  this  may  be  traced  on  the  lips,  but 
at  the  other  openings  the  change  in  appearance  is  ao 
gradual,  that  no  distinct  separation  can  be  observed. 

Thi;  disposition  of  the  cutaneous  system  is  such,  that 
it  poKsesM-s  two  surfeccs ;  one  of  which  is  free,  and  the 
other  adherent.  In  the  skin,  the  former  is  placed  exter< 
nally,  and  the  latter  internally.  In  the  mucous  meni' 
branes,  it  is  said  that  the  arrangement  is  reversed  ;  but 
strictly  speaking,  in  the  stomach,  the  intestines,  &c.  the 
free  surface  is  still  situated  externally  as  regards  the 
passage  of  foreign  substances. 

The  adherent  surface  is  united  to  the  substance  of  the 
body  by  tlie  subcutaneoiis  and  the  submucous  odlular 
tissue,  the  (piantily  and  density  of  which  are  liable  to 
great  variation.  The  internal  portion  of  the  cutaneous 
system  is  generally  in  immediate  relation  with  the  in> 
voluntary  or  hollow  muscles ;  but  the  external  portioo 
is,  in  most  part«  of  the  body,  separated  from  the  musdea 
of  volition  by  a  strong  fascia  or  aponeurosis. 

The  free  surface  possesses  a  much  more  intricate  and 
important  organization  than  that  which  adheres.  Hiis 
oompliculcd  structure  is  pro^-ided  for  the  defence  of  the 
cutaneous  texture  against  the  action  of  foreign  bodies^ 
and  for  the  performance  of  its  extremely  numerous  and 
di\-crsified  functions.  In  all  parts  of  this  surface,  nu- 
merous small  depressions  arc  turnished,  wliicb  Itave  been 
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named  by  some  writers  according  to  their  situation  and 
the  fluid  they  secrete,  simple  glantb,  sebaceous  glands, 
and  mucou.s  glands  ;  by  other  anatomists  tliey  are  callfd 
follicles,  lacuitie,  cryptse,  S;c.  These  minute  bodies 
exist  in  every  part  of  the  cutaneous  system  ;  thty  vary 
ia  sixe,  and  also  in  shape,  some  being  round,  and  oLheni 
oblong  or  infimdibular.  Each  of  them  is  formed  by  a 
fold  of  the  entire  membrane,  having  the  form  of  a  cul 
de  sac,  the  mouth  of  which  is  the  duct  of  the  follicle 
and  conveys  its  secretion  to  the  firce  surface.  The  open- 
ings of  the  follicles  are  very  evident  in  some  places,  as 
on  the  skin  of  the  nose,  where  they  appear  like  dark 
grey  6pDt;s ;  in  the  muouus  mumbrane,  on  the  contrary, 
the  microscope  is  required  to  bring  them  into  \i«w. 
The  number  and  dtBposition  of  these  bodies  is  subject 
to  great  variation  ;  in  some  parts,  although  they  are 
very  numerous,  they  are  distinct  from  each  other  ;  this 
is  the  arrangement  in  the  skin  and  in  some  of  the  mu- 
cous membranes  ;  in  other  parts  they  arc  duiitcrcd  toge- 
ther, as  in  the  formation  of  the  tonsils,  &c,  'Vhe  fol- 
licles are  supplied  by  many  vessels  which  arc  dcri^'ed 
from  those  of  the  integnmenLs. 

Thiu  free  surface,  especially  in  the  mucous  structures, 
presents  u  great  number  of  wrinkles  and  folds,  which 
are  of  a  very  different  character  according  to  the  part 
in  which  they  are  placed ;  some  of  ihcni  arc  perma- 
nent ;  whilst  many  among  Uiem  ore  tem{>orury,  exitjting 
or  not,  as  the  organ  containing  them  is  empty  or  dis- 
tended. 
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ORGAKIZATfON  or  TBB  CITTANBOOS  STaTtV. 

Tbi»  system  coosUts  of  certaio  kfero  superposed 
each  other ;  they  are  so  different  in  their  structure,  that 
they  might  almost  be  considered  &s  so  many  separate 
systems,  if  it  were  not  prcft-rabte  to  regard  them  only  u 
■o  many  parts  of  the  Kome  st'stem.  The  aumbo'  of 
tliew  layers  v&rieti  in  the  skin  and  mucous  membranes ; 
in  the  former,  three  are  generally  enumerated,  the  dcr* 
mis,  the  rete  mucosum  of  Malpigfai,  and  the  epidermis ; 
the  latter  con.sist  essentially  of  one  layer  only,  the  mu- 
cous corium  or  dermis.  Meckel  describes,  as  a  fourth 
lamina,  the  textus  papillaris,  which  is,  apparently,  only 
a  portion  of  the  dermoid  tuxture. 

The  dermis,  which  is  the  most  deep>seatcd  and  solid 
layer,  is  united  in  all  its  extent  to  the  subjacent  struo 
tuies,  and  thus  gives  support  to  the  other  ports  of  the 
CDtaneouN  xystem.  It  is  whitish,  soft,,  and  elastic,  and 
b  cODipowd  o(  a  tibrous  layer  of  cellular  tissue,  vhich 
varies  in  its  thickness  and  density.  It  rcccix'cs  a  great 
number  of  vessels  and  nerves  which  arc  placed  on  its 
external  surface,  where  they  form  a  delicate  structure 
conM-sting  of  the  minute  divisions  of  arteries,  veins, 
lymphatics,  and  ner\-es ;  from  this  important  fabric  nu- 
merous minute  bodies  project,  which  are  called  nervous 
or  I'ascular  papilla.'. 

TIk  relc  or  corpus  mucofium,  which  is  only  met  with 
in  the  skin,  consists  of  a  very  soft  and  delicate  substanc* 
interposed  between   the  dermis  and  the  epidermis.     It 
receives  the  termination  of  u  great  number  of  sunguin&.i 
ous  capillaries,  and  lodges  the  commencement  of  many! 
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lymphfttics.  It  is  the  seat  of  the  colouring  matter,  and, 
according  to  some  anfttoinists,  of  those  homy  proccsises 
which  are  attached  to  some  parts  of  the  cutaneous 
oi]gan. 

The  epidennis  forms  the  most  external  part  of  the 
skin  und  of  some  of  the  mucous  membranes ;  it  is 
whitish,  solid,  and  apparently  destitute  of  vessels  and 
nerves.  It  i.s  considered  by  many  writers  as  being  an 
inoi^nic  concretion,  but  for  reasons  whicii  will  after- 
wards be  advanced,  I  am  inclined  to  admit  it  as  one  of 
the  organiied  solids.  It  is  essenrial  to  the  protection  of 
the  body  against  the  injurious  influence  of  external 
agents,  which  immediately  cause  irritation  in  any  part 
of  the  surface  where  it  may  have  been  accidentally  de- 
tached. It  is  equally  necossnrj-  for  ihe  presen-ation  of 
animals  and  \'egct«blcs,  forming  in  both,  a-?  it  has  been 
well  observed,  a  fine  but  essential  barrier  between  life 
and  destruction.  The  epidermis  cannot  be  traced  in 
the  majority  of  the  mucous  membranes,  in  which  the 
constant  secretion  of  a  mucous  fluid  appears  to  supply 
its  place. 

'"  The  chemical  composition  of  the  cutaneous  system, 
rtOtwithstanding  the  attention  which  has  been  paid  to  it, 
is  not  yet  perfectly  understood.  The  best  English  and 
French  chfmists  describe  the  cutis  as  consisting  chiefly 
of  jelly.  Dr.  Bostock  thinks,  that  the  fibrous  part  of 
the  skin,  which  forms  ita  proper  substance  or  basis,  is 
composed  of  albumen,  and  that  it  has,  intermixed  with 
H,  a  (|uantity  of  matter  of  a  difFcrcnt  chemical  na- 
ture, which  he  sHpposes  to  be  a  compound  of  jelly  and 
mucus. 
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The  properties  of  the  cutaneous  system,  like  those  of 
memiiranuus  structures  in  general,  are  almost  entirely 
of  a  phyHical  character.  The  colour  of  the  skin  and 
mucouA  membranes  is  different ;  and  in  both,  but  espe- 
cially in  the  former,  it  is  liable  to  many  variations.  The 
colour  depends,  in  part,  on  that  of  the  blood,  and  ia 
part  OD  a.  colouring  matter  which  is  secreted  from  that 
fluid.  The  seat  of  this  substance  in  the  skin,  is  the 
corpus  mucosum ;  its  appearance  varies,  not  only  ac- 
cording to  the  diflTerent  varieties  of  mankind,  but  also 
in  individuals  of  the  same  race,  couotiy,  or  even  tiimily. 
In  the  mucous  membranes  there  is  more  uniformilv,  the 
colour  generally  being  light  yellow-,  often  tinged  with  red 
or  brown. 

The  density  of  this  system,  which  ts  greater  in  the 
skin  than  in  the  mucous  membrane,  is  very  consider- 
able ;  it  exceeds  that  of  the  cellular  tissue,  but  it  ia  less 
than  that  of  the  ligamentous  organs. 

I  The  extensibility  and  flexibility  of  the  cutaneous 
membranes  arc  very  great ;  in  the  skin,  these  properties 
allow  of  the  varied  mo^-ements  of  the  body  being  jwr- 
formed  without  any  risk  of  laceration ;  in  the  mucous 
membranes  they  admit  of  the  change  in  size  which  is  so 
frequently  re()uired  in  tlie  hollow  \-iscera,  as  in  the  sto- 
mach, the  intestines,  the  urinary  bladder,  &c. ;  the  alter- ' 
ation  in  the  volume  of  these  organs  partly  depends,  how- 
ever, on  the  unfolding  of  the  nig%  which  exist  on  their 
internal  siu-face  when  they  arc  collapsed. 

The  coQtractilttyt  or,  as  it  has  been  called,  the  tone 
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of  these  structures,  is  very  much  developed.  It  is  occa- 
sionally exerted  with  great  rapidity,  as  when  the  mouth 
suddenly  contracts  on  the  air  or  food  which  it  contains, 
G«iieraUy,  however,  the  contraction  takes  place  slowly, 
and  often  to  a  great  extent ;  thus  the  lining  membrane 
of  tlie  uterus,  after  delivery,  gradually  retracts  to  its  ori- 
ginal size,  and  again  in  the  permanent  artificiat  anus,  the 
inferior  portion  of  the  intestine  is  so  much  diminished  in 
its  calibre,  that  the  colon  is  occasionally  reduced  to  the 
size  of  the  finger.  The  contractility  of  the  skin,  al- 
though considerable,  is  inferior  to  that  of  the  mucous 
membrane;  it  is  known,  for  example,  tlmt  in  the  re- 
moval of  a  large  tumour  from  the  surface  of  the  body,  if 
a  sufficient  quantity  of  the  integument  be  not  taken  away 
the  skin  is  aftenvards  loose  an<l  wrinkled,  and  a  similar 
appearance  is  ohser\'ed  on  the  lower  part  of  the  abdomen 
in  women  who  have  borne  several  children. 

Some  anatomists  have  admitted,  that  the  integuments 
are  irritable,  or,  in  other  words,  that  tlicy  contract  on 
the  application  of  a  stimulus ;  this  opinion  is,  I  bclie\'(:, 
altogether  erroneous ;  for,  as  for  as  1  have  had  an  op- 
portunity of  observing,  the  skin  and  the  mucous  mem- 
branes when  they  arc  irritated  in  a  living  animal,  exhibit 
no  proofs  of  contraction  independent  of  that  which  ia 
caused  by  the  action  of  the  subjacent  muscles. 

The  sensibility  which  these  parts  possess,  is  their 
most  remarkable  property,  and  enables  them  to  fulfil 
their  important  offices  in  the  economy.  In  the  skin 
it  is  very  manifest,  for  it  is  in  this  organ  that  the 
sense  of  touch  is  exercised.  Many  parts  of  Uic  mu- 
cous tissue  arc  endowed  with  a  high  degree  of  sen- 
sibility; thus  two  of  the  special  sensations,  viz.  smelling 
and  tasting,  reside  in  tlic  commencement  of  the  extended 
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tactahnoi  which  linen  the  digestive  and  pultnonar;  cr- 
gnns.  Again,  the  eurface  of  the  glaas  penis,  and  of  Ik 
urrtlira  id  ihu  mule,  aod  of  the  vagina  in  the  fenuk, 
poMisil  an  ex()tui»it()  sensibility  which  b  greatly  excitii 
during  coitiun.  In  most  parts  of  tlie  ntuoous  mem- 
hnuiM  there  is,  however,  only  that  obscure  kiod  of  sea- 
■ibility  which  enables  them  to  receive  the  different  im- 
pressionii  of  the  foreign  substances  that  uv  brought  into 
contact  with  them ;  it  is  necessar}-  to  tidd,  that  tfaeae 
Impressions  are  never  perceived  by  the  mind,  id  the 
healthy  state  of  tlie  organs,  although  in  disease  the  na* 
tural  stimulants,  as  the  food  in  the  stomach  and  the 
urine  in  the  bliidder,  will  excite  the  most  painful  8«Daa- 

tiom. 

,..Tbc  functions  of  the  cutaneous  system,  which  are  ez< 
tremcly  complicated  and  diversified,  ore  very  important, 
and  immediately  connected  with  the  support  of  life. 

The  most  uni^'cnal  and  essential  use  of  the  extertml 
integument,  is  to  protect  the  body  against  the  deoom- 1 
posing  and  destructive  influence  of  chemical    ageatSij 
which  instantly  exert  their  power  wherever  tliis  defen-j 
give  coveriog  is  removed.    In  man,  and  in  a  less  dcgn.-ej 
in  the  higher  clashes  of  animaU,  the  skin  is  an  exqui- 
sitely sensitive  organ,  which  a&nists  to  establish   theirj 
relations  with  the  external  world,  by  recvinng  the  tm-'J 
preanons  of  the  innumerable  bodies  that  surround  them. 
The  mucous  membrane  is  equally  a  defence  to  the  inter- 
nal organs  -,    it  constitutes  a  barrier  through  which  all 
foreign  substances  must  pass  in  order  to  enter  into,  and 
to  form  part  of,  the  body  ;  and  at  the  same  time  no  sub*  , 
stance  which  has  for  a  certain  period  coastituted  a  part ' 
of  the  body,  can  pas^  from  it,  but  through  the  mediuffir 
of  the  mucous  membrane,  or  of  the  skin. 
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The  free  surface  of  the  tegumentary  system  is  a  most 
extCDsivc  orgoo  of  secretion  and  absorption.  There  are 
two  distinct  spcretions  performed  by  the  skin ;  one  is 
derived  from  the  sebaceous  glands  or  follicles,  and  the 
other  from  the  minute  termination  of  the  arteries.  The 
first  secretion  defends  the  skin  from  the  influence  of  the 
foreign  bodies  by  which  it  is  surrounded ;  the  second 
purities  the  blood,  and  also  assists  in  regulating  the  ani- 
mal temperature.  The  mucous  membrane  has  likewise 
two  secretions ;  one  consisting  of  a  mucus,  which  is 
provided  for  tJie  protection  of  these  structures  against 
the  contact  of  foreign  Hubstanccs ;  and  the  otlier,  com- 
posed of  a  vapoury  halitus,  somewhat  similar  to  the 
perspiration  of  the  skin,  has  prolmbly  the  same  use  as 
that  fluid,  as  for  as  piirifying  the  blood  is  concerned. 
The  absorbing  powers  of  the  skin  and  mucous  mem- 
branes are  very  considerable,  and  of  great  importance  in 
the  economy.  The  fiirther  consideration  of  these  pro- 
cesses is  deferred,  till  the  properties  of  the  two  divisions 
of  this  system  have  been  more  fully  in^-estigated. 

The  preceding  sketch  proves  that  the  cutaneous  appa- 
ratus ui  provided,  both  externally  and  internally,  for  the 
defence  of  the  animal  body  ;  that  it  is  the  seat  of  several 
of  those  functions  by  which  the  individual  is  connected 
with  the  external  world;  and,  laslJy,  that  it  is  the  me* 
dium  by  whrch  all  extrinsic  secretion  and  all  external 
absorption  are  effected. 

Th«  most  cursory  review  of  the  facts  which  have  been 
considered  in  this  chapter,  will  be  sufficient  to  explain 
the  immense  importance  of  the  cutaneous  system  in  the 
operations  of  the  animal  economy.  We  have  just  stated 
how  necessary  the  ftinctions  of  thui  system  are  for  the 
support  of  life ;  if  any  one  of  them  were  suspended,  even 
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for  a  very  short  period,  death  would  be  the  bevitAblft 
result.  The  cutaneous  memhranes,  connected  as  ihey 
are  with  the  outer  surface  of  the  body,  with  the  organs  of 
digestion,  of  respiration,  of  the  secretion  of  urine,  and  of 
generation,  coaslitule  a  common  bond  betwwn  the  vital 
functions,  a  perfect  knowledge  of  which  is  of  tlie  hrst 
coDsequeocc  in  the  study  of  health  or  of  di»easc.  The 
sympathies  which  arc  thus  cstabli&bed,  and  which  have 
been  long  observed,  are  frecjuuntly  vary  evident ;  espe> 
ciolly  those  which  exist  between  the  skin  and  the 
lungs,  the  skin  and  tlic  stomach,  and  the  &kin  and  the 
kidneys. 


Section  IV. 


DEVKLOPMBNT  OF  TUB  CUTANEOUS  STSTEM. 

The  embryo  appears,  in  the  beginning,  to  be  enUnrly 
composed  of  the  skin  and  mucous  membrane.  A  com- 
munication exists  ftt  an  eiu-Iy  period  after  conception, 
between  the  veHicula  umbllicalis  and  the  interior  of  the 
alimentary  canal ;  and  many  writers,  particularly  Dutro- 
chet,  suppose  that  there  is  a  similar  connexion  between 
the  allantois  and  the  urinary  bladder."  At  this  time 
the  anterior  part  of  the  body  and  also  the  intestinal  tube 
are  open,  so  that  there  is  n  complete  contiriuity  between 
the  internal  and  external  membranes.  Afterwards,  the 
wallfl  of  the  intestine  (mite  so  as  to  form  the  canal ;  and 
tlic  skin  bpgin.s  to  dose  on  itstif,  and  at  length  its  late- 
ral halves  coalesce  on  the  median  line,  which  retains, 
even  to  the  termination  of  life,  several  indications  of 

•  See  p.  7i>. 
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the  originul  division,  such  as  the  raph£  of  the  scrotum, 
of  the  pcrinuum,  &c. 

The  mucous  surface  of  the  intestines  is  more  simple 
in  the  ftetus  than  it  is  subsequently,  in  consequence  of 
the  absence  of  the  convolutions  and  of  the  valviilae  con- 
niventes  ;  these  folds  begin  to  appear  towards  the  end 
of  pregnancy.  The  organization  is  also  defective,  owing 
to  the  \'essels  and  nerves  being  few  in  number,  and  the 
skin  and  mucous  membrane  being  thinner  than  tliey  are 
after  birth.  The  sebaceous  follicles  arc  observed  to  be 
very  much  developed  towards  tlii!  sixth  month,  and  at 
tliis  period  the  body  of  tlie  fa-lus  begins  to  be  covered 
with  a  caseous  and  greasy  substance,  by  which  it  is  de- 
fended from  the  contact  of  the  liquor  amnii.  A  quan- 
tity of  viiicid  fluid  is  abio  met  with  in  the  intestines, 
wtiich  has  at  first  a  whitish  and  mucous  appearance,  but 
afterwords  it  becomes  dark  coloured  and  greenish  ;  it  is 
called  the  meconium. 

Erroneous  ideas  have  prevailed  amongst  some  writers 
concerning  the  source  of  these  two  substances.  Accord- 
ing to  these  opinions,  the  curdy  matter  which  covers  the 
skin  is  deposited  from  the  liquor  amnii ;  and  the  meco- 
nium u(  supposed  to  be  the  residue  of  the  amniotic  fluid, 
which  has  been  swallowed  and  digested  in  the  stomach. 
There  can  be  no  doubt,  however,  that  the  above  sub- 
stances are  respectively  secreted  by  the  sebaceous  and 
mucous  follicles. 

The  cutaneous  system  does  not  exhibit  any  very  re- 
markable changes  in  the  advance  of  life,  excepting  that 
the  skin  loses  some  part  of  its  elasticity,  and  thus  be- 
comes loose  and  wrinkled  on  its  surface,  and  also  that 
the  activity  of  its  secreting  and  absorbing  powers  is 
rather  diminished. 
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PART  SFXOND. 


OP  TIIE  SKIN. 


Tub  skin,  or  external  integument,  forms  the  outer 
covering  of  the  body,  connecting  its  different  part»  toge- 
ther, and  defending  the  entire  structure  from  the  influ- 
ence of  external  agents.  All  ntiimals  are  provided  witJi 
such  a  covering,  although  its  properties  and  appearance 
are  liable  to  great  variation. 

The  skin  in  the  human  species,  is  extremely  complex 
in  its  organization  ;  it  consists  of  distinct  layers,  each  of 
which  has  a  texture  proper  to  itself,  and  exercises  pecu- 
liar functions.  The  number  of  these  lamina;  has  been 
>-ariously  estimated,  but  the  majority  of  anatomists  ad- 
mit three,  viz.  the  cuticle  or  epidermis ;  the  retc  or  cor- 
pus mucosum  ;  and  the  cutis  vera,  the  dermis,  or  corium. 
The  existence  of  the  rete  mucosum  as  a  proper  mem- 
brane, has  been  doubted  by  many  high  authorities, 
although  there  are  not  wanting  olhent  who  have  adopted 
the  opinion  of  Malpighi ;  the  consideration  of  this  tiues- 
lion  is  deferred  till  tlie  rete  mucosum  is  described.  In 
addition  to  the  preceding  parts,  tlierc  are  certain  appen- 
dages which  belong  to  the  cutaneous  organ  of  the  bunum 
subject ;  viz.  the  nails  and  the  hairs. 

The  skin  has  an  external  and  an  internal  surface. 
The  former,  which  is  free  and  unattached,  is  in  contact 
with  the  atmosphere,  and  presents  several  objects  for 
examination.     On  all  parts  of  its  extent,  furrows  and 
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tn  perceptible;  in  other  places  minnle  spoCs 
OK  opCBmgs  ire  seen,  and  some  anatomists  ha%-e  also 
tbougbl,  that  smaD  porc»  cxtBt.  although,  firom  their 
minuteoiss,  it  a  difficult  to  demoostrale  them. 

The  fiiTTCws  of  the  sldn  we  either  proper  to  its  tex- 
ture or  are  produced  by  acddestal  circumstances.  The 
former  are  mirt  with  on  nio«t  ports  of  the  outer  surface ; 
but  they  are  particuUrk  distinct  in  the  hand  and  foot ; 
io  the  palm  of  the  band  they  bare  a  cunilinear  arrange- 
ment ;  whibt  on  the  dorsum  they  intersect  each  other  so 
u  to  describe  figures  of  various  shapes.  A  similar  dis- 
position i."*  observed,  but  less  perfectly,  in  the  foot.  In 
those  parts  of  the  body  where  there  is  considerable  mo- 
tion, numerous  folds  are  formed,  in  consequence  of  the 
tndiility  of  the  sklo  to  contract ;  such,  for  example,  are 
the  furrows  formed  opposite  to  the  different  jointa  of  the 
toes  and  fingers ;  and  the  nTinkles  of  the  palm  of  the 
hands,  of  the  eyelidii,  the  forehead,  the  neck,  the  anus, 
Sie.  It  is  well  known  in  old  age  the  number  of  wrinkles 
is  greatly  increa-sed,  in  consequence  of  the  skin  being 
then  deprived  of  its  tone,  and  the  subcutaneous  fat  being 
abftorbed.  The  existence  of  pores  on  the  external  sur- 
face of  the  skin,  independently  of  the  ducts  of  die 
M-baceous  follicles  and  of  the  holes  which  giTO  passage 
to  the  hairs,  is  very  doubtful,  although  there  must  be 
Kome  passages  for  the  transmission  of  the  perspirable 
matter.  In  the  last  place,  it  may  be  mentioned,  that 
this  mirfacc  is  covered  with  innumerable  hairs,  and  is 
c«>nHtantly  mui-ttuned  by  the  secretion  of  the  sebaceous 
folliclw,  and  of  the  cuuneous  arteries. 

The  internal  or  the  adherent  surface  of  (he  skin  is  to-  ' 
tally  different  in  its  appcanince  from  the  outer ;  it  is 
loofttr  in  texture,  and  is  grudually  confounded  with  the 
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subjacent  cellular  tissue,  with  which  it  is,  in  all  its  ex- 
tent, in  contact.     This  tissue  is  generally  lax,  and  thus 
loosely  connects  the  skin  with  the  parts  beneath,  so  aa 
to  allow  the  varied  mo^'ements  of  the  body  ;  in  some  re- 
^ons,  being  rather  more  condensed,  it  fixes  the  skin 
more  closely,  as  on  the  scalp,  and  on  the  median  line 
of  the  abdomen.    In  other  places  there  is  a  fibrous  con-' 
nexion  between  the  inner  surface  of  the  skin  and  the' 
parts  below  ;  tills  is  seen  around  the  wrist,  in  the  palm  of 
the  hand,  and  in  the  sole  of  the  foot,     In  quadrupeds 
the  integument  is  joined  to  a  fleshy  layer,  called  i)an->i- 
niculus  carnoeus;  but  in  man  there  is  no  such  struc-j 
turc,  except  on  the  scalp,  on  the  face,  and  on  tlic  ueck-'l 
Bichat  has  described  a  number  of  depressions  on  thai 
inner  surface  of  the  skin,  wliich,  \ni\ng  apparent  to  tlie 
naked  eye,  give  it  an  areolated  appearance,  when  the 
cellular  tissue  is  removed  by  dissection.  of 
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OF  THE  EPIDERMIS.  , 
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Tas  epidermis,  called  also  the  cuticle  or  scarf  skin,  ia 
the  most  external  layer  of  the  skin  ;  it  is,  with  a  few  ex- 
cations,  transparent,  and  of  a  greyish  white  tinge,  and 
thus  allows  the  colour  of  the  parts  beneath  it  to  be  seeiii'- 
In  the  dark  races  of  mankind,  the  cuticle  is  imbued  with" 
the  colouring  mutter  of  the  corpus  ipucosum.  It  is  in 
most  parts  of  the  body  tliin  and  delicate,  having  in 
general,  according  to  Dr.  Gordon,  about  the  one-fifth 
or  one-sixth  part  of  the  thickness  of  the  true  skin,  which 
it  covers.  The  thickness  Is  greatly  increased  by  con- 
tinued pressure,  provided  it  be  not  too  suddenly  ap- 
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plied ;  thus  tli*  cuticle  is  very  thick  on  the  hwl, 
ban  of  the  great  toe,  and  in  those  meclinuics  who 
ploy  the  hands  in  laborious  occupations,  the  epidermia 
becomes  hard,  thick,  and  even  horny.     But  if  the  skiai 
be  loo  much  or  loo  quickly  excited,  insload  of  beingf] 
thickened,  it  is  irritated,  and  the  vessels  beneath  throw! 
out  a  quantity  of  serous  fluid,  which  raises  the  cuticle  I 
and  forms  a  blister.     Independently  of  the  effects  which 
are  produced  by  mechanical  pressure,   the  cuticle  ex- 
hibitJ)  differences  that  exist  in  the  fcetus ;  it  ia  thicker 
for  example  in  the  palm  of  the  hand  and  in  the  sc4e  of 
the  foot,  than  in  the  other  regions  of  the  body. 

Some  anatomists,  and  among  others,  Blumcnbachr 
etate  that  the  cuticle  can  be  separated  into  several  la- 
ininie ;  but  this  can  only  be  accomplished  in  thoM 
places  where  it  haa  been  compressed,  for  in  its  usiutl 
condition  not  the  slightest  appearance  can  be  discororw! 
of  lamina;  i>r  fibre-s.*  It  Is  also  very  flexible,  and  so 
yielding  in  texture,  that  it  readily  tears. 

Hie  epidermis  is  the  most  extended  membrane  of 
the  skin,  for  it  not  only  cox'ers  the  exterior  of  the  l>ody, 
but  it  is  also  reflected  into  all  those  openings  which 
are  formed  on  its  surface ;  and  after  lining  to  a  certain 
extent  the  passages  tliat  lead  from  them,  it  either  again 
becomes  continuoua  witli  the  cuticle,  or  is  confounded 
more  or  less  abruptly  with  the  mucous  membrane. 
Tlius  it  is  reflected  over  the  eyelids  and  anterior  part 
of  the  eyeball ;  it  lines  the  external  auditory  rnnn], 
the  nostrils,  the  mouth,  the  tympanum,  and  the  pha- 
rynx ;  from  the  Inst  it  is  continued  along  the  tesophagiui 
to  the  stomach,  and  by  the  trachea  to  the  lungn ;  it 

•  Ondoo.  Sytl.  of  An«>.  p.  237. 
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also  extends  into  the  anus,  the  vagina,  and  the  urethra. 
In  fact,  the  cuticle,  and  the  structure  that  is  analogous 
with  it  in  the  mucous  membranes,  cover  all  those  portt 
of  the  body  which  are  exposed  to  the  contact  of  the  air, 
or  of  foreign  bodies.  This  was  observed  by  Haller, 
who  said  that  he  knew  no  part  of  the  human  body 
which  could  be  exposed  to  tlie  uir  with  impunity,  except 
the  cuticle  and  the  enamel  of  ttie  tocth. 

The  external  surface  of  the  epidermis,  which  is  also 
that  of  the  skin,  presents,  as  we  have  already  stated; 
innumerahlc  wrinkles,  most  of  which  are  proper  to  the 
structure  of  the  skin.  These  have  been  well  described 
by  the  late  Mr.  Che^'alier,  to  whose  scientific  work*  1 
am  indebted  for  much  valuable  information.  The  two 
most  striking  variations  in  the  disposition  of  the  ruga>, 
arc  seen  in  tlie  hand.  On  the  pahnar  extremities  of  the 
fingers  and  thumb,  and  less  perfectly  in  the  palm  itseif» 
the  cuticle  presents  a  curvilinear  appearance ;  whereas 
on  the  dorsal  side,  the  rugie  pass  in  various  directions, 
longitudinally,  transversely  and  angularly.  The  ar- 
rangement on  the  palmar  extremities  of  the  fingers, 
where  the  epidermis  is  stretched  over  the  cutis  vera 
from  one  side  of  the  nail  to  the  other,  is  evidently  in- 
tended to  preserve  that  degree  of  tenseness  in  the  sub- 
jacent skin,  which  is  essential  to  the  nicest  exactitude 
and  delicacy  of  the  organ  of  touch.  The  rugse  that 
appear  in  other  parts  of  the  cwticular  siu^ace,  are'ndapted 
to  the  greater  mobility  which  is  there  required ;  they 
also  mark  out  lines,  at  which  n  kind  of  ligamentous 
structure  descends  to  the  coriaceou.-*  part  of  the  skin, 
which  keeps  the  whole  organ  steady  in  the  varied  move- 


*  LeduiB  on  (he  G«n«ml  Stniclure  of  (be  Homaa  Dody,  and  on  the  Ana< 
umy  and  PoncUoDt  of  the  Skin. 
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^B       fBcntii  of  thp  bod;f ;  this  wfaninUe 

^M        n|p4lltjr,  uid  ftdmits  of  jidding'  without  the  risk 

^^       laeenlion. 

>  The  iolenul  or  adherent  sorbce  of  the  qndennm, 

so  mrimalfly  united  to  the  slda,  that  it  eaimot  be 
rated  by  diMecti<Mt ;  hot  it  is  mdilr  detached  by  the 
|irottis  of  pBtre&ctioo,  by  maoeralion,  the  apfplica- 
tion  of  heat,  aad  by  Rtinialating  nibslaiices.  The  iniur 
suriacc  present*  ui  appearance  precisely  the  reverae  ai 
'  the  ootcr,  and  also  of  the  outer  suriiace  of  the  true  skin, 

to  which  it  is  applied.     When  the  cuticle  is  rai&ed  firotn 
the  Uyt-T  beneath,  mo8t  of  the  hairs  are  extracted  with 
it,  hut  some  still  remaiD  attached  to  the  cutis,     if  this 
separation  bc  accomplished  by  putrelactioo,  a  number 
of  VCT}' delicate,  tranKparent,  and  colouriess  filaments  are< 
obnen'ed,  which  admit  of  some  extension  l>efore  theyi 
give  way.     These  threads  were  described  by  Dr.  W. 
Hunter,    who    nuppawd    they  were   the  vessels  which  ^j 
secrete    the   sweat.       Bichat    and   Chaussier    regardedi 
them  as  consisting  of  exholante  and  absorbents.     Th«n| 
a  considerable  uncertaint)'  a.s  to  the  real  nature  of  th( 
filaments,  as  many  anatomists  deny  that  they  are  vesMls.  < 
Cruikshank    tbought  they  were  exceedinf^ly  fine  pro- 1 
cesses  of  the  cuticle,  which  lined  the  smallest  pores  of  < 

I  the  dermis.     Meckel  conjectures  that  they  may  result. 

from  the  action  of  heat,  lo  those  in&tanccs  where  thai 
epidermis  is  detached  by  plun^ng  the  skin  into  boiling 
water.  Dr.  Gordon  conceives  that  they  are  merely  ■ ' 
Uireuds  of  the  pulpy  matter  which  is  always  forme^l 
between  the  cuticle  and  true  skin  after  death,  in  coa- 
»ci[uence  of  decomposition.  I  am  inclined  .10  far  to 
agree  witli  tliis  disting\iished  ftnatomii«t,  as  to  admit  that 
most  of  the  filaments  ore  produced  by  the  traction  of  the 
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above  mentioned  pulp,  but  I  believe  that  there  are  mixed 
with  them  a  considerable  number  of  minute  vessels. 

Many  investipations  have  been  made  in  ordur  to  bs- 
certain  if  the  cuticle  possesses  any  pores  for  the  traos- 
mission  of  the  perspiration,  and  of  the  various  sub- 
stutices  which  ore  absorbed  by  the  skin.  Leeuwenhoek 
thought  he  had  seen  them ;  and  more  recently  Bichat, 
who  has  endeavoured  to  prove  tht-ir  existence,  states 
that  if  R  portion  of  epidermis  he  examined  in  a  favour- 
able light,  an  immense  number  of  pore»  are  observed 
croHsing  its  thickness  in  an  oblique  direction.  Mo»t 
anatomist'*,  however,  confess  their  inability  to  detect' 
these  passages.  Cruikshank  and  Gordon  agree  in  stat- 
ing, that  when  the  most  powerful  ma^fnifying  powers 
arc  employed,  no  pores  can  be  distinguished.  They 
assert,  that  in  a  separated  piece  of  cuticle  not  the  least 
vestige  can  be  traced  of  the  openings  by  which  the  hairs 
perforated  it,  nor  of  those  by  which  the  iiebaceous  ducts 
opened  on  its  surface.  Tliese  observations  do  not  prove 
that  there  are  no  pores ;  for  they  might  have  originally 
existed,  although  they  could  not  he  seen  in  the  detached 
cuticle,  on  account  of  being  closed  by  it*  elasticit)'," 
Mr.  Chevalier,  whose  remarks  are  well  worthy  of  atten- 
tion, says  that,  although  he  examined  with  the  micro- 
scope, cuticle  takiri)  from  different  parts,  he  could  per- 
cci%'<^  no  openings  deserving  the  name  of  pores,  except 
where  it  was  evident  snudl  hairs  had  made  perforations. 
Instead  of  pores,  he  found  an  infinite  number  of  minute 
velamina,  regxilarly  arranged,  so  as  to  form  a  bibulous 
and  exquisitely  hygrometrical  covering,  in  which  the 
terminal  vessels  are  lodged,  and  through  which,  during 
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life,  the  processes  of  ezhoUtioD  and  ahsoqiuon  arc  sniely 
and  perfectly  effected. 

Although  no  pores  can  be  satiti&ctorily  demonstratird, 
j-tt  the  argiimenls  by  which  Cruikshank  endeavoxirs  to 
prore  their  existence,  are  very  forcible  ;  and  shew,  that 
whatever  may  be  the  process  by  which  the  sweat  is 
transmitted  to  the  sutface  of  the  body,  it  is  something 
different  fiYim  the  mere  transudation  by  which  fliud* 
soak  through  dead  animal  or  \'cgctable  substanois.* 

The  opinions  of  anatomists  respecting  the  formation 
of  the  cuticle,  arc  uncertain  and  contradictory.  It  has 
been  supposed  by  some  writers,  that  it  is  originally 
(brmed  by  the  hardening  of  the  surface  of  the  skin, 
which  in  accomplished  before  birth  by  the  pressure  of 
the  liquor  amnii,  and  afterwards  by  that  of  the  atmo*- 
pherc.  This  hv-pothpsis  is  certainly  erroneous,  for  as 
the  compression  exerted  upon  the  body  before  and  after 
birth  is  uniform  in  all  parts,  the  epidermis,  according  to 
this  explanation,  ought  to  be  of  an  equal  thickness 
throughout ;  but  we  find  on  the  contrar)'.  that  even  in 
the  fstus  some  portions  are  thicker  than  otliers,  ac* 
cording  to  the  office  they  are  destined  to  fulfil. 

Many  anatomists  regard  the  cutide  as  an  inorganic 
concretion,  which  is  exuded  on  the  surface  of  the  skin ; 
and  which,  being  constantly  renewed,  is  destroyed  on 
the  exterior  in  proportion  as  it  is  produced  from  the  in- 
terior. Notwithstanding  that  it  is  insennble,  and  that 
no  blood-vessels,  absorbents,  or  nerves,  have  e\'er  been 
satisfactorily  traced  to  it,  still  there  appear  to  he  sulfi- 
cient  proofs  that  it  is,  like  all  the  other  ports  of  the 
living  body,  an  organized  substance.     1  have  myself 
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arrived  at  this  conclusion,  priadpally  from  reflecting  on 
tiie  well-ascertained  fact,  tliat  no  inorguuic  substance 
can  be  intimately  attached  to  a  living  part,  without  ex- 
citing irritation  and  nu  attempt  of  nature  to  cause  a  sc- 
panitioa  bctwcun  tUvtn.  Now  the  epidermis  is  ao  closely 
united  to  the  sensible  cutis,  that  it  cannot  be  raised  witli- 
out  the  aid  of  chemical  means  ;  and  yet  this  connexion 
produces  no  disturbance  ;  on  the  contrary,  there  is  such 
a  mutual  sympathy  between  the  two  parts,  that  many  of 
the  morbid  changes  of  the  one  arc  attended  with  corr 
responding  alterations  in  the  condition  of  the  other ;  for 
the  skin  and  Uie  cuticle  ore  each  dependent  on  the  othef 
for  the  perfection  of  their  structure  and  the  performance 
of  their  functions.  If  the  cuticle  were  not  organized,  it 
would  be  Impossible  to  explnin  the  manner  in  which  it 
fe  r^enerated  after  it  has  been  destroyed,  or  to  account 
for  chose  varieties  which  exist  in  the  arrangement  and 
texture  of  its  different  parts. 

It  is  probable  that  the  cuticle  is  vascular,  und  that  its 
Tessels  are  derived  from  those  which  ramiiy  on  the  cutis 
vera,  although  on  account  of  their  minuteness,  tbey 
cannot  be  detected.  But  if  it  could  be  demonstrated, 
which  hitherto  has  not  been  done,  that  tlie  cuticle  is 
non-vascular,  it  would  not,  therefore,  follow  that  it  was 
unorganized.*  No  nen-es  have  been  traced  to  this  sub- 
stance, a  fact  which  will  explain  Its  total  insensibility. 

The  power  of  reproduction  la  greater  in  the  cuticle 
than  in  any  other  of  the  organic  solids ;  it  is  constantly 
in  a  state  of  growtli  and  of  decay ;  its  exterior  surface 
dying  off  in  small  scales  in  ]>roporlion  as  it  Is  generated 
underneath.      Leeuweuboek  erroneously  supposed  thnt 
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these  scales  formed  a  part  of  the  original  structure  of 
the  epidermis ;  and  some  modern  anatomists,  adopting 
this  error,  speak  of  the  squamce  of  the  cuticle.  It  is 
often  cast  off  in  larger  pieces,  in  consequence  of  dinease  ; 
in  crv'sipolos,  for  example,  the  cuticle  of  the  hand  has 
heen  thrown  off  entire  in  the  fonn  of  a  glove;  and  a 
similar  phenomenon  has  occurred  in  the  foot.*  Whea 
the  epidermis  i.s  lost  in  such  ii  large  quantity,  it  is  still 
very  speedily  restored,  although  it  remains  for  a  consi- 
derable  time,  and  in  some  cases  always,  in  an  imperfw:t 
State ;  it  often  cracks  and  sooner  dries ;  and  it  is  also 
more  liahle  to  abrasion,  and  is  more  slowly  renewed 
when  abraded  or  blistered. 

The  cuticle  is  nearly  imputrescible,  so  that  it  resists 
decomposition  for  a  very  long  time.  Thus  in  tombs, 
which  contain  merely  the  dust  of  the  skeleton,  it  is  not 
tinusuat  to  find  the  thickened  epidermis  of  the  heel  en- 
tire, and  in  a  state  readily  to  be  distinguished. 

When  the  cuticle  is  dried,  it  decrea.se.s  in  bulk,  and 
becomes  firmer,  and  rather  yellow.  If  it  be  macerated 
in  cold  water,  it  swells  a  little,  is  rendered  softer  and 
less  elastic,  and  acquires  a  considerable  degree  of  white- 
ness and  opacity ;  but  these  changes  take  place  gra- 
dually, because  the  cuticle  imbibes  water  very  slowly. 
The  action  of  boiling  water  renders  the  cuticle  whiter 
and  more  opakc,  and  deprives  it  of  it»  elasticity  more 
speedily  than  cold  water.  Prolonged  ebullition  sepa- 
rates a  small  quantity  of  gelatine,  which  is  said  to  come 
■  from  the  inner  surface.  ViTien  the  cuticle  is  exposed  to 
a  red  heat,  it  burns  like  a  piece  of  horn  or  feather,  and 
«mits  a  similar  smell.    The  majority  of  chemists  de- 

•  Chcnljet'i  Ledure,  p.  123. 
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scribe  the  cuticle  as  consisting  principally  of  gelatine ; 
but  according  to  some  high  authorities  in  this  country, 
concreted  albumen  enters  largely  into  its  composition. 
The  following  is  an  analysis  of  the  human  epidermis : 
— Concreted  albumen,  93  to  95  ;  Animal  matter,  so- 
luble in  water,  5'0 ;  Fatty  matter,  0'5 ;  Lactic  acid, 
lactate,  phosphate  and  hydro-chlorate  of  potash,  sul- 
phate and  phosphate  of  lime,  an  amraoniacal  salt,  and 
traces  of  iron,  10.  • 

The  propL-rtics  of  tho  epidermis  are  altogether  of  a 
physical  character.  It  is  very  dense  and  compact,  and 
thus  powerfully  assists  in  preserving  the  moisture  of  the 
skin  and  of  the  body  in  general ;  it  is  also  flexible  unci 
capable  of  being  considerably  extended.  But  the  most 
remarkable  character  of  tliis  membrane  is  its  elasticity, 
which  is  so  great  that  when  it  has  been  perforated  with 
a  line  needle  the  apertures  are  immediately  closed,  anc) 
consequently  escape  detection  even  when  tlic  microscope 
is  employed. 

The  functions  of  the  epidermis  are  so  intimately  con- 
nected with  those  of  the  skin  in  general,  that  only  an 
imperfect  account  can  be  given  of  them  in  this  place. 
Its  most  important  use  is  to  defend  the  body  against 
the  injurious  influence  of  clicmicol  and  mechanical 
agents.  It  prevents  the  ■  evaporation  of  the  animal 
fluids  in  a  very  remarkable  manner,  so  that  a  portion 
of  dead  skin,  covered  by  the  cuticle,  may  l)C  exposed 
to  the  air  for  several  weeks  before  it  is  dried ;  on  the 
contrary,  if  the  epidermis  be  removed,  the  cutis  vera 
being  deprived  of  its  moisture,  soon  becomes  dry,  hard, 
and  discoloured.     It  moderates  the  impressions  which 

•  Richcnuid'j  Elem.  of  Phy.  p.  695.    John,  Ecrili  Chimk.  tJ.  OS. 
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are  made  on  the  nervous  papillfe  of  the  true  skin,  and 
gunrding  the^^e  deUcate  structures  from  the  irritating 
contact  of  foreign  bodies,  it  preserves  that  exquisite  sen- 
sibility which  is  necessary  for  the  proper  exercise  of  the 
«4m»e  of  touch.  The  complicated  processes  of  cuUr 
neous  secretion  and  ahsorption  are  effected  through 
the  appropriate  structure  of  the  epidermis;  and,  lastly, 
the  hairs,  the  nails,  and  the  sebaceous  glands,  an:  tU 
kept  by  it  in  their  proper  situations  and  offices. 


Section  U. 
of  thk  bbtb,  or  c0bpu9  mucosum. 

The  second  layer  of  the  common  integumcnU,  corptis 
mucosum  et  relicuUire,  rete  vel  reticulum  Malpighiaaum, 
was  6rst  discovered  by  Malpighi,  in  the  tongue,  &nd, 
subsequently,  in  the  skin.  He  described  it  as  consiitiog 
of  a  soft  substance,  placed  between  the  .epidermis  and 
cutis,  and  arranged  in  the  form  of  delicate  fibres  inter- 
crossing with  each  other,  so  as  to  constitute  a  kind  of 
network.  Since  his  lime,  anatomists  have  been  divided 
in  opinion  concerning  the  nature  of  thui  part,  and  some 
have  even  denied  its  existence  as  a  distinct  membrane ; 
the  majority,  however,  are  decidedly  in  favour  of  Msl- 
pighi. 

The  mucous  body  has  been  most  comnwnly  exsmioed 
in  the  African,  in  whom  it  is  readily  distinguished  on 
account  of  its  dark  colour  and  thickness.  Cruikshank, 
who  carefully  injected  the  skin  of  individuals  who  had  died 
of  smallpox,  states,  that  he  could  separate  no  less  than 
four  membranes  between  the  epidermis  and  cutis ;  the 
two  external  of  wliich  belong  to  the  retc  inucosum  ;  the 
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the  third,  a  vascular  layer,  in  which  the  varioloid  pustules 
were  placed  ;  and  the  fourth,  a  delicate  membrane  imme- 
diately covering  the  papillae  of  the  dermis."  Gaultier, 
whose  description  is  nearly  similar  to  the  ahove,  thinks 
he  has  demonstrated  llircc  layers  in  the  rete  mucosum 
erf  the  Negro,  tlie  external  and  internal  of  which  are 
white,  whilst  the  middle  lamina  contains  the  colouring 
matter.  This  account  appears  to  be  adopted  by  Meckel, 
BecUird,  Cloquet,  &c. 

Dr.  Gordon  states,  that  he  has  ascertained,  by  many 
dissections,  that  there  is  in  tlie  Negro,  Caffrc,  and  Ma- 
lay, a  black  mcinbrniio  inlcrposod  between  the  epidermis 
and  the  true  skin,  upon  which  the  dark  colour  of  these 
people  entirely  depends ;  and  he  concludes  that  the  co- 
lour of  black  men,  in  general,  is  owing  to  a  similar  Mib- 
stance  ;  but  he  denies  its  existence  ia  the  fair  vahcty  of 
mankind. 

There  are,  however,  several  high  authorities,  who  alto- 
gether deny  the  existence  of  tlic  cor|»us  inuoosuni ;  of 
thi^  number  are  Bichut,  Chaussier,  and  Kudulphi.  Some 
have  said,  tliat  it  is  nothing  more  than  a  deep  layer  of 
the  cuticle;  and  others,  as  Blumenbach,  consider  that  it 
consisLi  of  a  thin  layer  of  pulpy  matter,  wiUiout  any  reti- 
culated structure.  Again,  Bichat  supposes  that  the  sub- 
stance described  by  Malpighi,  is  not  a  proper  membrane, 
but  that  it  consists  of  a  network  of  extremely  dt'lic«te 
vussels,  placed  on  the  outer  surface  of  the  true  skin,  and 
which  conlftin  fluids  of  ■various  colours,  according  to  lUc 
different  raccR. 

My  own  obwr\'ation3  on  this  subject,  have  induced  me 
to  conclude,  that  tJicre  is  a  distinct  membrane  in  the 
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a  daHc  lobitaDoe,  gnring  coloor  lo  the  tkia.    llie  co- 
riuffi,  ■ImIiiihi  may  be  the  oolour  of  the  ddn,  is  alws}r»_ 
white;  it  is  somctimea  ft  fitde  lingtd.  but  this  is 
acddfotsl  cimunstaoce,   appucnilj  dgtrodiag  on 
tmuodstion  which  oecms  sfier  death,  or  from  the 
hciion  of  a  small  part  o(  the  rete  mucosam  ;  the  rptdt 
mis  in  more  affected  by  the  colouring  niatter,  so  that  ii 
the  Negro  it  has  a  ^n>yish  appearance. 

There  are  6ve  principal  shades  in  the  colour  of 
nkin,  corresponding  to  the  races  of  mAokiod.*     In 
Caucasian  t'ariely  it  is  more  or  less  white,  posscsstag^ 
however,  differeot  tinges  of  red  and  oUvc  ;  in  tlii;  Mon- 
goliJin.  the  skin  is  yellow,  or  rustmbling  box-wood;  iii| 
the  Ethiopian,  it  is  of  a  tawny  or  jet  black;    Id  Uie< 
American,  it  is  almost  copper-coloured,  and,  in  itome  io- 

-  See  p.  01. 
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Btances,  of  n  cinnamon,  and,  as  it  were,  ferruginous  hue; 
in  the  Malayan,  it  is  tawny,  between  the  hue  of  fresh 
mahogany  and  that  of  chesnuts.  These  various  shades  of 
colour  run  so  insensibly  into  each  other,  that  all  divi.sion 
and  classification  of  them  must  be  more  or  less  arbitrarj'.* 
'  In  certain  individuals  the  colouring  matter  is  entirely 
deficient ;  such  persons  are  called  Albinos ;  the  term 
originally  being  derived  from  the  Portuguese,  who  ap- 
plied it  to  some  wliite  Negroes  whom  they  found  on  tlie 
coast  of  Africa.  In  Albinos  there  is  not  only  u  want 
of  colour  in  the  skin,  hut  also  in  the  liair  and  eyes ;  tlie 
former  is  of  a  milky  whiteness,  and  in  the  Jotter,  th* 
iriJi  and  choroid  tu-e  rud.  Blumenbach  was  tlic  first  who 
conjectured  the  real  cause  of  these  peculiarities;  he  con- 
ceived that  the  pink  culour  of  the  eye  and  its  delicate 
sensibility  depend  on  the  absence  of  the  pigmentum 
nigrtmi,  the  deficiency  of  which  allows  the  great  vascu- 
larity of  the  iris  and  choroid  to  be  observed  ;  this  opi- 
nion tins  since  been  confirmed  by  actual  dissection. 
Albinos  ore  met  with  in  all  piu^s  of  the  world,  hut  tliey 
arc  more  numerous  amoug  tliu  natives  of  Africa  and  tlic 
Aborigines  of  America,  tlian  in  tlie  fair  variety  of  man- 
kind. T^ose  found  in  the  isthmus  of  Darivn  are  even 
so  numerous  as  to  have  given  rise  to  the  erroneous  sup- 
position, that  they  formed  distinct  tribes.  The  history 
of  many  Albinos  proves,  bowe^'er,  that  the  physical  de- 
fect of  organization,  which  is  the  cause  of  their  variety, 
may  be  transmitted  to  their  offspring,  and  tlius  become 
hereditary. 

The  rete  mucosum  presents  no  appearance  of  open- 
ings, although  some  must  exist  for  the  passage  of  the 

•  Blumoiliacli'i  Physiology,  by  Ellioboa,  p.  155. 
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dtfaoa^  it  bas  been  «ud  tk*l  it  s  derrnd  Hipiy  hf 
tadHbicioa.  No  nrm*  can  be  tnoed  ;  bat  GaU  amm^ 
hits  this  texture  t»  the  gre^  wmtter  of  ibe  bni&. 

Thf  mttnras  bodr  is  c^Mble  of  leprodiiBtioo,  but 
not  so  exlensivtly  u  the  catide.  A  eootnuy  opiaioa 
has  pmailed  id  cofMoqaeoce  of  the  comnuB  ■***'Tll^' 
that  the  cicatrices  of  Negroes  ahrajrs  amtiniie  pale ;  bat 
'Meckel  and  Gordon  assert  that  the  scars  of  wo<uid&, 
and  the  marks  of  Amallpox,  or  of  ulcers  of  aor  kind,  in 
Muck  people,  so  &r  from  mnainiDg  white,  uniformly 
become  blacker  than  Oic  other  parts  of  the  skin.  I 
have  lately  examined  a  Negro  who  had  three  cicatrices 
on  one  of  his  legs,  all  caused  by  incised  wounds.  Two 
of  them  were  decidedly  lighter  than  the  surroutiding 
skin,  but  the  third  was  as  dark,  if  uot  darker. 


'  Uses  of  it. 
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^The  rete  mucosum  is  considered  by  Mr.  Chevntier 
OS  a  second  or  internal  epidermis,  which  s«rvfS  ns  a 
delicate  interinediuin  between  the  insensible  euticle  And 
the  vascular  nnd  nvrvous  sultstftncL-  of  the  true  skin ; 
thus  preserving  the  sensibility  of  the  latter,  and  secur- 
ing the  regular  performance  of  its  numerous  functions. 
It  is  also  connected  with  the  regulation  of  the  tempe- 
rature of  the  body,  for  it  is  itself  a  bad  conductor  of 
hent,  and  being  placed  immeiliately  under  another  bod 
conductor  and  over  a  quick  one,  it  must  materially  con- 
tribute to  the  uniformity  of  temperature,  so  necessary 
to  an  animnl  who  is  destined  to  inhabit  all  climates. 
The  dark  colour  of  the  network  of  Malpighi  in  the 
African,  bos  been  for  a  long  time  considered  as  a  pro- 
vision of  nature  fnr  the  <Ie(ence  of  the  skin  against  the 
powerftil  effects  of  a  tropical  sun.  This  opinion  is 
rendered  more  probable  by  the  experiments  of  Sir  E. 
Home.  Tliis  distinguished  physiologist  ascertained  tliat 
by  tightly  binding  a  piece  of  btack  kerseymere  around 
his  arm,  a  temperature,  which  burned  off  the  nup  of 
the  cloth,  produced  no  painful  effect  on  the  skin,  al- 
though it  wa.s  applied  for  fifteen  minutes ;  on  the  con- 
trary, when  a  piece  of  white  kerseymere  was  similarly 
placed  on  the  arm,  a  less  degree  of  heat  cau.ied  a  blister 
in  fifteen  minutes.  Sir  Everard  also  found,  that  a  tem- 
perature which  excited  pain  and  irritation  in  bis  own 
skin,  produced  none  in  the  skin  of  a  Negro.*  We 
learn,  however,  from  the  observations  of  travellers,  that 
the  colour  of  the  skin  is  not  constantly  in  relation  to 
the  climate ;  but  on  the  contrnrj-,  that  there  ore  dark 
races  of  people  who  inhabit  the  coldest  regions,  and 
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loKNni,  UmI  tribal  cntir^  iBfaiag 
io  coloor,  inhsbit  Um  ame  Utitnde.  slid  eftn  tfae  bhk 
■bMb.*  Mr.  C.  Beil  denia  lh«t  ihe  Uack  ska  |m- 
lefw  the  Negro  from  the  great  faac  of  the  AfrioM 
c&iale  ;  be  rests  bU  opinki  oo  the  BqxnttHto  of 
Priestley,  which  prow,  that  a  dark  bodr  ahsoclH 
and  beat  more  repidly  than  a  white  ooe,  wbkk 
tben.  But  we  kbould  reoolkd  that  a  hig^ 
irricam  the  »ian,  in  coueqaeocc  of  acting  on  tbe 
ftee  of  the  cotii  rera,  and  not  cm  the  rete 
which  ia  inacttiiUe.  Now  it  is  evidoiu  that  the  btts', 
by  abflortmig  the  beat,  prervnU  tu  action  on  the  tnt 
skin  ;  whil&t  io  a  white  iodindoal  tbe  beat  pnaaai 
through  the  Srcnutranspareot  vpidcnim  and  rcte  Mal- 
pighi,  and  thus  acts  imrnvdiatelv  od  the  sensitiTe  sur- 
fiice  of  tbe  catu.  In  support  of  Sir  £.  Home's  theory, 
it  may  be  mcntiooed,  that  Europeans  wfao  are  expoaad 
to  the  direct  rays  of  tbe  sun  in  hot  countries,  suffer 
wrerely  from  the  irritatioD  of  the  skin ;  at  the  same 
time  that  the  dark  inhabitantii  of  these  dimatcs  expose 
their  naked  bodies  witii  pcrfocL  impunity,  f  Tbe  phe- 
iK>mcna  connected  with  the  colour  of  the  skin  in  dif- 
ferent parts  of  the  world,  are.  however,  so  ven*  con- 
tnidictor}-,  that  with  our  present  information,  it  is  ii 
possible  to  ani^'e  at  any  satisfactor}'  conclusioo 
specting  them. 

The  colouring  matter  can   in  part  be  removed 
prolunged  maceration   io  water.     The  same  effect  en 
be  more  speedily  produced   by  a  solution  of  chlorine  ^ 

■  Di.  Prirhxpl.  Pliy.  tlitt-  oli/Uakiai,  roL  L  pp.  AS7  ud  4$9. 
t  Tbe  alwn-  diEfi-itacv  ouglit  |ttn)y  ta  be  altnbuted  Io  Uic  much 
KtimyVilb  vliidi  nil  ihc  cuuiMOot  hnctioti*  ai«  pofonncd  m  Uk  Nvgio. 
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thus  a  Negro,  by  keeping  his  foot  for  some  time  in 
water  impregnated  with  thftt  gns,  deprived  it  of  its 
colour,  and  rendered  it  nearly  white.  'Dvi  drirk  matter 
which  is  sepftratfd  by  ninccralion,  is  first  diffused  in 
the  water,  and  subscqut^nlly  is  deposilt-d  as  a  brown 
impalpable  powder.  According  to  Blumenbach,  th« 
MBcntio]  CBWic  of  the  colour  of  the  mucou»  body  is 
the  proportion  of  carlmn  that  is  excreted  togetlter  with 
hydrogen  firom  the  corium,  and  which,  in  dark  nntionsv 
being  very  copious,  i»  precipitated,  and  combined  with 
this  body.  Thi.t  statement  has  been  confirmed  by  tho 
investigations  of  Diivy  and  otliers.  Bcclard  says,  that 
globules,  antdogous  to  those  of  the  blood,  may  be  seen 
in  the  colouring  matter.  Some  anatomiKts  assert  that 
the  rete  Malpighi  is  not  only  the  seat  of  colovir,  but 
also  of  tlic  horny  productions  which  exist  in  the  skin 
of  some  animals,  and  in  certain  parts  of  that  of  man ; 
this  seems  to  be  erroneous,  as  we  shall  endeavour  to 
slicw  when  the  nails  are  described. 


Skction  III. 

OF  THE  DERMIS. 

Tub  dermis,  also  called  the  cutis  vera  and  corium,  is 
a  fibro-cellular  membrane,  which  constitutes  the  baKia 
and  most  essential  part  of  the  common  integument  of 
the  body. 

The  external  face  of  this  structure  nearly  corresponds 
in  its  appearance  with  the  outer  surfoce  of  the  skin 
before  the  cuticle  has  been  removed.  It  presents  a 
complicated  organization,  in  consequence  of  being  co- 
vered by  a  vascular  and  nervous  fabric,  in  which  the 
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principal  cutAneowi  functions  are  effected.  Thi.1  Uyer, 
whi(^  is  fi-e(]uently  called,  on  account  of  its  papUlft, 
textiu  papiUanx,  i»  described  by  many  anatomists  u  a 
separate  part  of  the  skin ;  it  certainly  U  distinguislied 
b)-  its  great  vascularity  from  the  6brous  texturv  of  tin 
dermis,  but  for  all  useful  purposes,  it  may  b«  regarded 
as  constituting  the  extcrrud  layer  of  the  latter.  The 
papillae  of  the  skin  were  first  described  by  Kfalpighi, 
and  their  existence  has  been  since  generally  admitted. 
They  consist  of  minute  eminences,  usually  of  an  oval 
form,  which  project  from  the  cutis,  and  are  coreml 
by  the  corpus  mucosum  and  epidermis,  in  the  tongue 
they  are  90  large,  as  to  be  perfectly  t%'idcnt  to  the 
naked  eye ;  tbey  are  also  apparent  in  the  palm  of  the 
hands,  and  more  particularly  on  the  ends  of  the  fingers, 
and  also  in  the  sole  of  the  foot.  In  the  palm  of  the 
hand,  and  in  the  sole  of  the  foot,  the  papillie  ha«-c  a 
regoUr  and  peculiar  arrangement ;  in  these  places  tbey 
are  disposed  in  double  rows,  which  hax'e  usually  a  cur- 
vilinear direction ;  these  rows  are  so  %-try  close  to 
each  other,  thnt  they  may  be  considered  as  forming 
only  one  ;  thej'  constitute  the  ridges  which  chamcteriie 
the  external  surface  of  the  corium,  and  which  are  the 
immediate  seat  of  the  sense  of  touch.  In  the  other 
regions  of  the  body  these  eminences  are  irregularly 
distributed,  and  in  many  parts  of  the  skin  they  are  so 
extremely  small,  that  they  hhw  been  rather  admitted 
Ijv  analog)'  than  from  actual  obsen'ation.  /Vlthuugh 
in  these  situations  the  pnpillx  cannot  be  distinguished 
in  their  healthy  state,  they  may  be  wlien  they  are  pr^ 
tenuturally  enlarged  by  diijease.* 

*  See  CbmliM'*  l.tcUnh  p.  KO,  ud  pUte  VIL 
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The  papillic,  which  arc  of  sufficient  sizo  to  admit  of 
examination,  appear  to  consist  of  delicate  filaments  of 
nen'es  and  of  the  raniiticationi»  of  the  cutaneouN  blood- 
vessds  and  lymphatics.  It  is  oftinned  by  Btclard,  that 
ihey  likewise  receive  minute  and  very  soft  processes  of 
the  dermis.  Each  papilla  is  supposed  to  be  provided 
with  a  delicate  covering  of  the  rete  Mulpighiunum,  and 
also  of  the  outer  epidermis,  by  which  means  it  is  de- 
fended from  an  injurious  contact  with  external  bodies 
and  from  the  varying  temperature  of  the  surrounding 
atmosphere. 

The  internal  tiurfacc  presents  ionumerabte  depressions, 
which  were  first  noticed  by  Bichat.  Tliese  areuUe, 
which  differ  in  their  size  tirom  the  one-twelfth  to  the 
one-eighth  part  of  an  inch,  are  formed  by  the  inter- 
crossing and  weaving  of  the  fibres  which  compose  the 
true  skin.  -  They  do  not  entirely-  pierce  the  cutis,  but 
end  in  culs  dc  sac,  which  are  perforated  by  a  crowd 
of  openings  terminating  on  the  e:xtvrnul  surface,  and 
which  may  be  well  seen  after  macemtion,  by  raising 
the  epidermis.  TheNe  openings,  according  to  Bichat, 
pass  obliquely,  and  they  transmit  the  hairs,  the  blood- 
TOs-seU,  absorbents,  and  nerves. 

There  is  considerable  difference  of  opinion  with  re- 
spect to  tlie  character  or  la-cu  existence  of  the  pores  of 
the  curium  ;  but  from  a  careful  examination  of  this  part, 
I  am  myself  induced  to  Ijelieve  that  there  are  two  kinds 
of  oiifices ;  one  set  being  for  the  transmission  of  in- 
numerable hairs,  and  the  other  for  tlie  pai^sage  of  vcs- 
selfl.  Some  writers  have  described  a  third  bpccit;s  of 
openings,  viz.  those  of  the  sebaceous  follicliu ;  but  as  it 
is  probable  that  these  bodies  are  composed  merely  of 
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reflected  processe*  of  the  denns,  it  cannot  be  said  Hm 
tbar  ducts  Ktuany  peiibfate  this  membnoe. 

The  cutb  Ten  is  fonned  of  a  number  of  uaaSU 
iriuikh,  and  denae  fibns,  which  seem  to  coostiEuie  i 
lextBre  altogether  pwuliar  to  this  or^«n,  and  which  vm 
thought  bv  the  ancicDts  to  be  intermediate  to  the  fima 
colar  and  the  lifuneotous  stmctures.    Many  analTunirtt 
tU{^)Ose,  that  it  Ls  entirely  cellular,  and  others  that  it  if 
ligamentous ;  whiUt  Okiander  contends  that  it  is  muft- 
cukr.     He  has  adopted  this  opinkm  b  coosequcnoe  at 
the  obiicr^'ations  which  he  made  on  the  skin  of  the  ab> 
doincn  of  women  who   bad   died   in  diild-bed.      The 
same  idea  U  counlenanced  by  Che^'alier,  but  I  believe 
without  any  rvnl  foundatioa  in  truth.     Observation  and 
experiments  prove,  that  the  dermis  is  formed  of  con- 
di.'n.<ed  ceUulur  tissue,  bto  which  substance  1  have  fir^ 
([uuutly  seen    it   reduced   after   prolonged    maccmlion. 
"Hie  fibres,  which  are  interwoven  together  in  evi^ry  pos- 
sible direction,  are  rather  loosely  connected  on  the  inner 
surface.  &u  that  the)'  can  be  there  readily  obscr\'cd :  tiot 
AS  tliey  approach  the  outer  surface,  tJiey  arc  much  more 
firmly  combined,  and  can  be  separated  only  after  a  long 
continued  maceration.     l*he  siie  and  density  of  these 
fibrous  threads  rary  according  to  the  part  in  which  they 
are  examined ;  they  arc  very  strong  and  almost  liga- 
mentous on  the  heel ;  and  in  general  it  may  be  stated, 
that  wherever   the  corium   is  united  with  aponeurotic 
textures,  the  fibres  are  firm  and  resisting.     The  flcxibi* 
lity  of  the  skin  is  secured  by  the  intermixture  of  a  soft 
and  gelatinous  substance  with  the  fibrous  part;  it  ta 
visible  to  the  naked  eve,  but  is  rendered  more  apjiareat 
by  continued  maceration. 
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leU  connecterf  with  Ihe  true  skin,  are  verj'  nui 
mcrous,  althoujrh  it  must  be  Temaritcd.  that  the  grcntd- 
pnrt  of  the  twnguineous  and  lympiintJc  tubes  merely  pass 
lhrmif*h  the  cutis  in  order  to  reach  its  I'Xtcmal  fiice,  s6 
that  the  fibruuis  structure  itself  receives  liut  few  vessels'. 
Where  the  urteries  are  sticcesafiilly  injected  'vcith  si):i- 
and  vermilion,  the  outer  surface  has  a  brip^t  fed  coi 
lonr,  whilst  the  substance  of  the  true  skin  is  iioaj-lv 
white,  except  in  those  plnccs  where  the  vessels  arc  trans^ 
mitted.  This  vnscular  network  recei\x-»  its  supply  from 
arteries  that  are  lodj^d  in  the  subcutjinoous  cellular  tis- 
sue, and  which  permeate  the  rorium  after  ha\-ing  piar- 
tially  ramified  beneath  it.  The  minute  brnnches  form 
delicate  1*1111  or  penicilli,  which  are  embedded  in  the 
velamina  of  the  cuticle  lined  by  the  rete  mucosum.* 
No  \x-ssels  can  be  demonstrated  passing  to  the  two  outer 
membranes  of  the  cutaneous  organ  ;  but  for  the  reasoriif 
I  have  Already  mentioned,  I  belie\'e  that  they  arc  really 
vascular. 

The  intfuirics  of  Mr.  Che%-alier  have  induced  him  to 
consider  this  vascular  structure,  as  constituting  one  wide 
and  diffused  perspiratory  gland,  conveying  to  the  cuticle 
that  subtle  fluid  which  constantly  exhales  from  the  sur- 
face of  the  body  in  every  degree  of  gradation,  from  tlie 
invisible  vapour  of  perfect  health  to  the  profti.se  and 
colliquative  sweat  of  a  languishing  hectic.  He  con- 
tends, that  the  pcrspiratorj-  process  is  not  merely  a  se- 
cretory or  separative  <jue,  but  is  also  one  attended  with 
chemical  changes  ;  and  in  support  of  this,  he  menlioDS 
the  well-known  differences  which  exist  in  the  odour  and 
other  properties  of  the  sweat  of  Europeans,  Negroes, 
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stances  strongly  point  out  to  the  .surgcoo  the  great 
necessity  of  preserving  in  all  operations  a  sufficiency  of 
■kin,  provided  it  be  sound  and  healthy. 

The  chemical  compONition  of  the  cutis  vera  is  hut 
iropertecliy  uiiderRtood,  nolwithslanding  it  has  received 
much  attention  from  modem  investigators.  It  cootatua 
a  large  quantity  of  water,  which  in  readily  evaporated 
after  the  epidermis  has  been  removed.  Wlien  it  is 
dried  it  becomes  hard,  yellow,  and  Remilransparv^nt ; 
if  the  desiccation  be  continued,  it  loses  its  elat^ticity, 
and  even  is  rendered  brittle ;  in  this  state  it  loses  its 
great  resistance,  and  may  be  torn  without  any  great 
force.  If  it  be  placed  in  boiling  water,  at  first  it 
riu-inks  up,  becomes  thicker  and  more  elastic ;  but  if 
the  ebullition  be  continued,  it  is  reduced  into  a  softer 
substance,  and  ultimately  it  is  dissolved,  and  the  solu- 
tion contains  a  large  quantity  of  gelatine.  The  obscr- 
i-ations  of  Seguiii  and  others  seem  to  prove  that  there 
are  two  distinct  substances  in  the  coiium  ;  one  of  which 
consists  of  dense  fibres  forming  its  basis,  and  the  other 
of  a  semiHuid  matter,  interposed  and  contained  between 
them.*  The  cuds,  by  combining  with  tannin  and  the 
extract  of  oak  Irark,  is  converted  into  that  usetiil  article, 
leather.  Chevalier  states  tliat  in  tliis  process,  the  soil 
substance  above  mentioned,  is  in  part,  oV  wholly  sepa- 
rated in  the  macerating  pits  of  the  tanner,  before  it  is 
subjected  to  the  full  Influence  of  the  tannin. 

The  colour  of  the  cutis  is  greyish  white,  intcnnixed 
in  same  places  with  a.  reddish  tinge,  which  seems  to  be 
produced   by  the  injection  of  its  blood-vesseU.     TTie 
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thtcknesft  of  this  structure  is  subject  to  vary  from  two 
lines  to  tlie  nne-fourth  of  u  line,  according  to  its  situa- 
tion, and  nlso  according  to  the  sax,  age,  and  constilutiun 
of  die  iudividuid.  It  is  remarkably  thick  on  the  hctj, 
in  tlie  puim  of  the  hand,  and  on  the  scalp.  On  the  hark 
it  ii!  uKuuUy  of  great  thickness  ;  in  one  of  the  mcasurr- 
ments  which  I  hitcly  made  in  a  male,  the  dimension  in 
this  part  was  the  one-fitlh  of  on  inch.  It  is  thin  on  the 
face  generally,  especially  on  the  lips  and  eyelids  ;  also  on 
the  auricle  of  the  ear,  on  the  penis  and  scrotum,  and  in 
the  female  on  the  htbia  pudendi.  In  many  parts  of  the 
body  the  dermis  is  so  thin  as  to  be  semitransparent,  al- 
lowing the  colour  of  the  parts  bene&lb  to  lie  seen  ;  thus 
the  purple  hue  of  the  blood  is  often  distinguished  in  the 
superficial  Teina,  espcciidly  in  tlie  delicate  skin  of  the 
female. 

It  is  very  strong  and  resisting,  and  in  this  respect  it 
exceeds  most  other  parts  of  the  body.  ITiis  property, 
which  is  owing  to  its  great  density,  remains  after  death  : 
and  by  tanning  it  is  even  increased,  the  strongest  ties 
that  arc  employed  by  mechanics  I»eing  formed  of  the 
leather  which  is  produced  by  that  process.  The  cutis  ts 
highly  elastic,  so  that  after  it  has  been  extended,  and 
this  may  be  done  to  a  considerable  degree,  it  readily 
contracts  on  itself  to  its  original  state. 

The  uses  of  the  cutis  vera  are  complicated  and  im> 
portant.  In  the  jirst  place,  by  its  dense  and  libroui 
structure,  it  support.^  the  more  delicate  textures  which 
(ire  placed  on  it ;  whilst  by  its  \'asculnr  and  nen'ous  fa> 
brie,  it  accomplishes  most  of  the  numerous  uperatioos 
which  are  carried  on  in  the  external  cutaneous  ^tesn. 
It  furnishes  the  secreting  and  nbsoriiing  ve8«eU,   bjr 
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wliiKic  u^L-iicy  the  i^scntiul  liinctions  of  extrinsic  secre- 
tion aiid  absorption  are  effected.  Lastly,  it  is  th«  seat 
of  touch  in  all  iu  varying  degrees  of  perfection. 


Section  IV, 

op  TUB  SEIlACROt]»  KOLLICLKS. 

TiiKSK  minute  liodieE  appear  to  l>e  formed  of  culs  di! 
sac,  which  are  principally  placed  on  the  external  surface 
of  tho  cutis,  and  are  lined  by  processes  of  the  cuticle. 
Many  anatomists  are  of  an  oppusitu  opinion,  and  con- 
tend that  they  are  distinct  grinds.  This  opinion  is  sup- 
ported by  Mr.  Chevalier,  who  states  that  there  are  two 
orders  of  seliacfous  glands ;  one  set  being  parliall)'  or 
entirely  imbedded  in  the  corium,  and  the  other,  which 
is  less  known,  lying  between  the  rete  inucosum  and  the 
cuticle.  The  latter  may  be  soen  adhering  to  the  internal 
surface  of  thf  cuticle,  after  a  maceration  of  several  weeks, 
which  will  cause  the  rete  mucosum  to  be  .so  much  de- 
composed that  it  may  be  washed  or  nibbed  off. 

The  mouths,  or  ducts  of  these  little  follicles,  which 
opi'O  obliquely  on  the  cuticle,  are  very  apparent  on  the 
nose,  in  consequence  of  their  greater  siise  ;  they  are  also 
seen  on  the  edges  of  the  eyelids,  on  tbL>  cheeks,  on  tba 
nipple,  in  the  axilla,  around  the  anus,  Sec. 

The  arrangement  of  the  sebaceous  glands  varies  ac- 
cording to  their  situation.  On  the  palmar  surface  of  the 
thumb  and  fingers,  they  arc  disposed  in  rows,  which 
correspond  with  the  linear  projections  seen  on  the  exte- 
rior ;  in  other  parts  of  the  body  there  is  no  regular 
order  observed  in  thuir  disposition.    We  learn  from  the 
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stiitcmonl  of  Mr.  Che^-alier,  that  the  number  of  thpf^ 
bodies  is  almost  incredible ;  in  one  of  his  preparatinnit 
deposited  in  the  museum  of  the  College  of  Surgeons,  no 
less  than  one  hundred  and  thirty  of  them  may  be  counted 
with  the  naked  eye  in  the  surface  of  ^  part  of  a  fiqui 
inch.* 

The  follicles  of  the  skin  are  provided  for  its  defence 
ngainst  the  influence  of  the  air  and  moisture.  They 
Crete  an  unctuous  matter  of  a  whitish  colour,  which  con- ' 
stanlly  bedews  the  externa]  surface,  so  as  to  prescn*c  the 
softness  and  smoothucss  which  are  required  for  the  pro* 
pcr  exerdtie  of  the  cutaneou!)  functions.  This  secretin 
repeU  aqueous  fluids,  as  we  readily  observe  when  the 
hand  or  other  part  of  the  body  is  placed  in  water ;  it 
also  prevents,  in  a  great  d^^ee,  tlie  effects  of  fricdon  ; 
this  is  evidenced  in  the  onnpit,  which  is  so  frequently 
ndibt^fl  in  the  movements  of  tiic  upper  extremity. 

The  eebacenus  nvatter  frequently  accumulates  in 
ducts,  from  whence  it  may  be  scjueezed  out  in  the  for 
of  small  wormn,  of  a  yellowish  colour,  and  dork  on  the 
ends,  so  OK  to  look  like  heads.  It  is  not  suluUe  ii 
water,  although  it  may  be  mixed  with  it,  so  as  to  for 
a  kind  of  emulsion.  It  is  not  readily  inflammable,  l>ut 
it  burns  and  leaves  in  its  residue  a  quantity  of  chare 
It  appears  to  consist  principally  of  ceraceous  and  oleM 
ginous  particles.  It  is  necessary  to  odd,  that  tlie  set 
lion  of  the  sebaceous  glondji  is  totally  distinct  from 
matter  of  perspiration.  This  is  illuKtrated  by  the  simptej 
experimcnl  of  placing  the  end  of  the  thumb  or  finger,] 
moderately  heated,  on  a  polished  mirror,  when  it  iaj 
always  found  that  the  stain  of  Uie  perspiration  is  left  QB.J 
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the  glass  cverj-where,  except  at  the  orilices  of  these  fol- 
licles, proving  that  they  cannot  be  the  source  of  the 
vapour  which  is  exhaled. 


S&CTIOM  V. 
OF  THE  AI'PENDAOlS  OF  THB  SKIN. 

In  the  preceding  pugbs  the  structure  of  the  skio  has 
been  examined  j  but  in  order  to  render  the  description 
of  that  organ  complete,  it  is  retjuisite  to  consider  it^i  ap- 
pendages, which  consist,  in  the  Imman  species,  of  the 
hairs  and  the  nails.  lo  animals,  many  other  productions 
are  observed,  such  as  horns,  feathers,  scales,  &c. 

OF   TUB    II.\IKS. 

The  hairs,  culled,  according  to  their  situation  and 
size,  pili,  erinea,  barba,  eapUU,  capilluti,  &c.  are  homy 
filaments  placed  on  the  exterior  of  the  body,  and  which 
are  intimately  connected  with  all  the  layers  of  tlie  skin, 
and  not  merely  nHth  the  epidermis,  as  some  auatomists 
have  erroneously  supposed.  In  man  the  large  hairs  ore 
confined  to  certain  parts,  whilst  in  quadrupeds  they  ex> 
tend  over  tlic  entire  surface.  It  must  be  noticed,  how- 
ever,  that  all  parts  of  the  body,  excepting  the  palm  of 
the  hand  and  sole  of  the  foot,  are  covered  by  minute 
hairs,  constituting  the  pubescence  or  down  ;  a  fact  wliich 
justifies  the  observation  of  Haller,  that  man  is  naturally 
a  hairy  animal,  aud  that  the  face  of  the  most  delicate 
woman  is  entirely  covered  with  hair.  The  head  is  the 
principal  seat  of  the  hairs.  On  the  scalp  they  are  vtiy 
numerous,  long,  and  strong  ;  the  length  of  these  hairs 
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u  xonoetiioes  bo  great,  that  they  reach  Unraitb  the  bwtr 
pirt  uf  tiio  body.  The  ej-ebrows  and  erdubes,  which 
are  dutUuguuiicd  by  their  curved  form  and  <firectioo,  «rc 
itnpUnted  aroutxl  the  eyes,  Ix-in^  proAided  for  tbe  dfr 
fuucc  of  thoK  organs  against  the  eotrauce  of  foragn 
MibiitaQces.  The  orifices  of  the  cofitrils,  and,  in  a  less 
dvgree,  those  of  the  ear,  arc  defended  by  some  hain  whick 
are  lodged  in  the  beginuing  of  their  rcs{>ectivtr  passages. 
Tlie  clieekft,  the  iips,  and  chin,  are  uccupieU,  in  thC' 
muk  aAiT  pui>crty,  by  the  beard,  tJie  extent  and  strength 
of  which  are  liable  to  great  variation.  The  hairs  of  thft 
trunk  and  limbs  are  not  so  numerous  nor  »o  cotuOa/t 
as  those  of  the  head,  with  the  exception  of  those  mr*' 
rounding  the  orgaxis  of  generation,  which  arc  always: 
developed  at  tlie  period  of  puberty.  Tlw  unnpits  are 
provided  with  boirti,  which  are  seldom  deficient;  the  an- 
terior part  of  the  body  possesses  mure  hair  than  the 
pcMterior  port,  and  the  lower  extremities  are  better  fiir- 
niHhed  with  it  than  the  superior.  The  hair  is  confined 
on  tlie  hands  and  fuet  to  tbotr  dorsal  surficest  the  ab- 
itenoe  of  it  in  the  op^xMiite  direction  being  aubsernsQt  tO> 
the  perfection  r)f  the  »ense  of  touch. 

The  development  of  the  hair  in  grmtly  intloeooed  by 
tho  organs  of  generation ;  thus  the  t>eard  in  the  mole 
does  not  make  its  appearance  till  the  time  of  puberty  ; 
and  if  the  testes  are  removed,  as  in  eunuchs,  or  are  not 
properly  formed,  the  beard  is  luually  weak ;  it  is  also 
N«cn  that  in  the  boy  the  Uinbs  are  merely  covered  with 
down.  In  the  femjde,  the  hair  of  the  head  does  not 
attain  its  full  growth  till  the  same  epoch  ;  and  in  both 
xcxes  tlic  gcnitaltt  are  tilt  then  defective  in  their  covering, 

Tlie  colour  of  tlie  liair  has  n  cloiie  relation  with  that 
of  the  skin,  luid,  consetiuently,  t!xhibil«  tike  it,  iiiau- 
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mcniblf  Kiindcs ;  it  U  of  a  bruwo  or  red  cok>ur  in  feir 
persons,  unrl  black  in  the  dark  rac«s  of  mankind.  In 
the  Aibiiio  it  is  of  a  milky  wbitenews ;  and  in  those 
Negroes  who  have  a  spotted  skin,  the  hair  h  white  or 
black,  according  to  the  colour  of  the  patches  it  covers. 
It  18  probable  that  the  colouring  matter  is  deri\-cd  from 
the  vessels  which  pnss  into  the  hair  itself,  for  it  cannot 
be  furnished  by  the  root,  which  is  nlway:*  white,  whnt- 
evw  may  be  the  colour  of  the  hair ;  nor  can  it  proceed 
from  the  rete  mucosum,  e^'en  supposing  that  this  covers 
the  littir,  which  is  not  satif>factorily  ajicerlaJncd.  because 
the  colour  of  the  rcte  is  not  always  the  same  m  that  of 
the  hair,  which  must  have  been  the  ciuse  if  thu  shade  of 
the  latter  was  derived  from  the  former. 

Each  hair  consists  of  a  root  plftced  under  the  skin, 
and  of  a  stalk  which  projects  beyond  the  external  sur- 
face. The  root  is  contained  in  a  bulb,  which  is  situated 
in  die  subcutaneous  cellular  tissue  or  in  the  cutis  vera ;  it 
is  ofn  conical  shape,  the  large  end  being  connected  with 
the  skin  and  the  fimaU  end  with  the  cellular  ttxturc. 
The  hulb,  or  as  it  Is  also  called  the  follicle  of  the  hair, 
has  been  minutely  described,  especially  by  Chirac  and 
Gordon.  It  is  formed  externally  of  a  cap»idar  membrane, 
which  is  whitish,  and  appears  to  be  derived  from  the 
corium.  Within  it  tlicre  is  another  and  more  delicate 
membrane,  containing  a  conical  papilla,  which  ts  received 
into  the  root  of  the  hair.  Sanguineous  ve'tsels,  and,  ac- 
cording to  some  anatomists,  even  nerves  may  be  traced 
to  this  papilla.  The  root  of  the  hair  is  always  whitislt 
and  semitronsparent,  whatever  may  be  the  colour  of 
the  stalk.  It  ui  soft,  and  the  lower  part,  which  is  al- 
most fluid,  is  rather  hollowed  to  receive  the  papilla,  on 
wliicb  it  rests.     The  stalk,  or  the  part  that  projects  be- 
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yond  the  skin,  is  conical ;  it  grndually  tApers  from 
root  to  the  point,  and  is  often  split  into  two,  towa 
the  extremity. 

Immediately  nfter  leading  the  bulb,  the  hair  is  received 
into  a  canal  of  the  cutis,  which  is  always  mor«  or  less 
oblifiiic.  The  connexion  between  the  hair  and  the  «pi- 
dermis  is  not  so  sntislactorily  ascertained.  Many  ana- 
tomists think  that  the  cuticle,  and  also  the  rete  mucosum, 
fiiniifih  B  sheath  to  the  hiiir ;  but  others  deny  this,  and 
contend  ibat  the  epidermis  is  perforated.  The  former 
opinion  is  probably  correct,  because  there  is  a  g^rcat 
resemblance  in  tlie  characters  of  hair  and  cuticle ;  and 
when  the  Idtter  is  separated  by  putrefaction  from  the 
cutis,  most  of  the  hairs,  owing  to  the  iutiuiate  uoioo 
with  it,  are  also  detached. 

The  hair,  when  it  is  seen  through  the  microscope,  op* 
pears  to  be  semi  transparent,  and  to  have  a  central  dork- 
coloured  canal,  which  is  filled  by  a  peculiar  substance. 
It  is  said,  that  there  is  an  external  jiornr  sheath ;  and 
that  ft  number  of  tilaments,  varying  from  five  to  ten,  are 
contjiined  within  it ;  but  I  have  not  myself  been  able  to 
detetrt  such  appearances. 

It  is  generally  thought  that  the  hair,  which  grows  froca 
the  organized  bulb,  is  in  itself  non-vascidur ;  but  an  op- 
poaiti"  opinion  has  been  supported  by  some  writers,  with 
whom  I  am  inclined  to  ugrec,  although,  it  must  be  ad- 
mitted, that  no  vessels  have  been  sati^^factorily  derooo- 
strated.  The  deposition  of  the  colouring  matter,  an^H 
the  sudden  changes  which  have  been  known  to  occur  iff^^ 
the  hair  from  the  effects  of  meutrU  emotion  ;*  and  even 

*  Muiy  intliMxa  oocunel  iluting  the  borron  or  tin  French  Rn-i>luiioii,  c< 
llie  hRir  (urntng  ^jr  in  Iho  count  of  a  tew  dap.  Hod  rtib  change  liu  trto 
taken  plaoo  id  m  MDtcle  nlg;h4. 
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from  excessive  voncry,  seem  lo  prove  the  cxiBtenoe  of 
DUtritiuiu;  arterkfi.  It  U  almost  needless  to  add,  that 
if  any  vesseLs  pass  to  tlie  iiairs,  they  are  extremely  small, 
Bnd  certainly  would  not  Meed,  as  some  persons  have 
iuiHgined  tliey  do,  when  divided  in  the  disease  cdUud 
piica  poUmica. 

The  hairs,  which  arc  apparently  destitute  of  iicrvea, 
are  quite  inncnKiblc.  A  curious  case  of  ptirenitiii,  how- 
ever, is  quoted  by  Dr.  Elliotson,  in  which  the  hair  wa* 
so  sensible,  that  the  sligtitest  touch  gave  severe  pain  ;  and 
when  the  surg;eon  clipped  n  hair  unseen  by  the  patient, 
this  wus  inHtontly  felt,  and  occasioned  a  paroxysm  of 
rage. 

The  hairs  arc  firot  seen  in  the  fo:tus  towardN  the  mid- 
dle of  pregnane)' ;  they  consist,  at  that  period,  of  glo- 
bules which  are  placed  under  the  external  surface  of  the 
body.  Tliey  afterwards  are  elongated,  and  then  they  ap- 
pear on  the  skin  in  the  form  of  a  very  flne  and  colourless 
down,  the  larger  part  of  which  is  detached  at  the  eighth 
month  of  gestation,  and  the  remainder  soon  after  birth. 
The  hairs  of  the  head,  the  eyvbrows,  and  the  cilia,  begin 
to  appear  about  the  fifth  month  ;  but  they  are  very  deli- 
cate, and  imperfectly  coloured  at  the  time  of  birth. 

We  learn  from  Vauquelin,  to  whom  we  are  indebted 
for  an  analysis  of  hair,  that  it  consists  principally  of  an 
animal  matter  united  to  a  portion  of  oil.  He  states  that 
the  former  is  a  species  of  mucus  ;  but  ftfr.  Hatchett  has 
ascertained  that  it  is  chiefly  albumen  united  to  a  ftmnll 
quantity  of  jelly,  the  proportion  of  which  varies.  This 
distinguishc«d  chemist  concludes  from  many  experiments, 
that  the  hair  which  loses  its  curl  in  moist  weather,  and 
which  is  the  softest  and  most  flexible,  is  that  which  most 
readily  yields  gelatine,  on  boiling;  while  that  which  is 
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very  strong  nod  clastic,  BfTords  it  with  the  gnatcat 
eulty,  and  in  the  (im!illt-:«t  propurtioo.  Tbc  cokmriB^ 
nutttvr  s)i|>ean  to  consist  of  an  oily  MibKtance  united  to 
a  smiill  portion  of  iron  and  fnilphur ;  this  oil  ia  Midi 
wiivQ  thv  liair  employed  is  dark,  and  yeOnwlsh  red  frnn 
mi  hair.  Vautjuvlin  obsL-rvwi,  thai  hair  yielded,  by  in- 
cineration, iron  and  nrnn^neac  Imparting  a  brownish 
yellow  colour  t«  iht  a«h<!s ;  phospKate,  sulphate,  and 
carlMnatc  of  lime  ;  a  little  of  the  miirinte  of  soda,  «nd 
a  conniiicriiMi:  |Mrcion  of  itilica.  When  hair  is  tbm 
burnt,  it  exhales  a  Ftmelt  like  that  of  the  i-pidiTmitt,  mad 
in  other  rcapecu  it  has  a  close  rtecmblnncc  lo  tliat  sub- 
otance, 

The  UM.>  of  ibe  hairs  in  the  human  miliject,  is  not  M 
apparent  nfl  it  is  in  the  inferior  animals,  in  which  they 
obviously  protect  the  body  trom  external  cold.  Thej 
afford  u  defence  lo  the  skin,  and  on  the  head  they  sem 
OH  iiu  ornament.  It  hns  also  been  Hupposcd  that,  as  they 
puH  from  the  dermis  to  the  ourface  of  the  body,  parfOfi 
rntin^j;,  or  nttlivr  elon«a(in(,'  the  rete  raucosum  and  the 
epidermiii,  they  must  serve  to  connect  lopether  all  the 
layers  of  the  intcguiuent«  like  so  many  line  plus  ur  fas* 
Icninga, 

Of  THE   NAILS. 

The  naibi,  ungticg,  like  the  hairs,  are  appendages  of 
the  itkin,  and  not  merely  of  the  epidermis,  alittouj^h 
Uiey  are  ho  intimately  connected  with  tlie  latter,  that 
many  authors  have  described  them  us  being  altogether 
derived  from  it. 

These  bodiea  are  hard  traOKparent  plates,  which 
the  don«d  extremities  of  the  third  phalanges  of  tlie  flngen' 
and  toes.     Tlkcy  arc  oblong  in  shape,  and  prvucnl  a  coo- 
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»idcrablti  convexity  from  side  to  ^iidc.  lliv  nsiln  of  the 
human  speci&s  differ  from  those  of  most  aoimnls,  by 
tbeii-  com|)arative  width  nnd  by  their  tenuity.  Thciie 
peculiarities  of  form  and  texture  relate  to  the  connexion 
which  these  bodies  huve  to  the  exercise  uf  touch. 
./i£ach  nail  possesses  three  parts,  vix.  the  posterior  part 
or  root ;  the  middle  part  or  body  ;  and  the  anterior  part 
or  free  extremity.  The  mot  is  the  softest  and  thinnest 
portion  ;  it  is  concealed  under  the  skin,  and  forms  about 
ooe-sixth  or  one-fifth  of  tlic  whole  nail.  The  body  or 
principal  part  of  the  nail  has  two  surfaces ;  the  external 
one  is  tree,  and  presents  se^'eral  longitudinal  grooves, 
which  are  more  or  less  distinct ;  the  opposite  face  inti- 
mately adheres  to  the  skin.  The  greater  portion  of  the 
body  has  a  reddish  colour,  which,  however,  does  nr)t 
1>eIong  to  the  nail,  but  to  the  vascular  cutis  placed  be- 
neath  it,  and  which  is  seen  through  ibi  lraniv]]arent  co- 
venng.  Near  the  root  the  nail  is  opnke  and  white ;  the 
0])Acitv,  whieli  has  the  form  of  a  half-moon,  {la  lunule) 
varies  in  dificrent  indiWduals,  but  it  is  always  propor-* 
tioned  to  the  size  of  the  nail.  The  anterior  extremibr; 
which  is  the  thickest  part,  passes  rather  Iwyond  the  level 
of  the  skin,  and  is  conscciuently  unattached  on  both  sur* 
faces.  This  end  requires  to  be  cut  from  time  to  time,  in 
proportion  as  it  grows  beyond  the  finger.  If  this  is  not 
done,  the  nail  increases  in  length  and  thickness,  and 
ctirves  towards  the  palm  of  the  hnnd,  so  as  to  cover  the 
finger,  and  thus  to  interfere  with  touch.  In  some  coun- 
tries it  is  a  custom  among  the  higher  classes  of  people^' 
to  allow  the  unrestrained  growth  of  their  nails,  in  order 
to  shew,  in  an  indisputable  manner,  that  they  are  re- 
moved from  the  necessity  of  manual  labour. 

I1ie  connexions  of  the  nail  arc  rather  complicated. 
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which  nia^  explaia  the  contnidictions  tlmt  are  met  with 
iu  writers  on  this  subject,  llie  nuil  Ls  intimately  united 
by  its  root  tttid  internal  face  with  the  dermis.  The  for- 
mer, which  in  thin  and  soft,  ).s  receiiTd  into  a  fold  of 
tlie  cutis ;  and  the  l»dy,  which  is  internally  soft,  and 
furnished  with  longitudinal  groovM,  rGcmi»  titv  \'ascu- 
lar  ridges  of  the  true  skin.  The  epidermis,  which  is  so 
firmly  attached  to  the  naits,  tliat  both  are  separated  from 
the  cutis  by  the  some  causes,  as  It  approaches  the  mar- 
gin of  tiie  nail,  turns  towards  the  root,  and  thus  forms  ■ 
kind  of  grooved  rim,  which,  being  toxcnsible,  may  be 
cut  away  without  causing  any  pain.  When  the  epidermis 
has  reached  the  root,  it  is  reflected  over  the  external 
fitce,  80  as  to  cover  it  with  a  very  thin  and  superticia] 
layer.  At  the  free  extremity  of  the  uail,  the  cuticle  of 
the  end  of  the  finger  is  rvtlected  on  its  deep  face,  and  is 
then  continued,  on  the  external  surface,  with  the  above- 
mentioned  layw. 

The  nails  are  semitransparent,  elastic,  and  resisting ; 
they  tear  across,  notwithstauding  their  tibrous  appear- 
ance,  in  the  opposite  dire<;Lion.  They  consist  of  u  homy 
substance,  which  has  a  consi(lt?r»)>]e  resemblance  to  the 
epidermis.  No  vessels  can  be  demonstrated,  although 
the  constant  growth  which  the  nails  exhibit,  and  alao 
tlicir  regeneration  after  they  have  been  destroyed,  prove 
tliat  they  receive  a  supply  of  blood.  Tl»c  force  of  fomw- 
tion  is  HO  very  considerable,  that,  according  to  BlumenJ 
bach,  the)'  are  perfectly  renewed  about  every  six  monl 
They  do  not  possess  any  ner^'es,  and,  consequently,  tht 
are  totally  insensible. 

These  bodies  begin  to  appear  towards  the  middle  of 
the  foetal  existence ;  but  they  are  impcrfi-ctly  for 
even  at  the  time  of  birth.     They  are  chicAy  composed 
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albumen,  with  different  propwdons  of  jelly  and  mucus  ; 
the)-  also  appvar  to  contiiin  u  Hide  of  the  phosphate  of 
lime. 

The  ufles  of  the  nails  are  contined  in  the  humnu 
species  to  increasing;  the  perfection  of  the  organ  of 
touch.  They  support  the  skin  on  the  oxtremili^i  of  the 
fingers,  and  preser^'C  it  in  the  stale  of  tension  which  tits 
it  to  receive  the  stijihtest  irapressioni).  When  the  DaiU 
are  lost,  the  »kin  shrinks,  and  Is,  in  a  great  degree, 
deprived  of  its  delicate  sensihility. 
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In  many  of  the  inferior  animaU  the  tliick  and  even 
homy  integument  serves  as  «  kind  of  umour  against 
mechanical  violence.  But  in  the  human  species  the  de- 
fensive power  of  the  skin,  is  principally  limited  to  pro- 
tecting the  surfiice  of  the  body  from  tJie  injurious  influ- 
ence of  chemical  agents.  This  important  object  is  ac- 
complished by  the  secretion  of  the  small  arteries,  and  of 
the  sebaooous  follicles. 

The  capillary  vessels  of  the  skin  .secrete  a  water>-  fluid, 
which  ifi  constantly  pa&sing  off  from  the  external  sur- 
face, either  in  the  form  of  vapour,  when  it  is  called  the 
insensible  perspiration,  or  in  that  of  Uquid,  when  it  is  dis- 
tinguished as  the  sweat.  Many  circuDisbances  affect  the 
cutaneous  transpiration,  especially  the  condition  of  the 
atmosphere  and  the  state  of  the  individual ;  it  is,  there- 
fore, difficult  to  fr>rm  an  accurate  estimate  of  its  iiuan? 
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lity.*  The  expetim^U  which  were  peifotUMd»itfa.4w 
much  core  aod  Hkill  by  Lav-oilier  and  Seguio,  to  deUnnw 
this  point,  are  geoeraUy  coosidered  to  be  aaiu&cUvy. 
According  to  their  authorit)',  the  avera^  diachMgia  6nm 
tbc  akiD  amounts  to  thirty  ounces,  and  thM  froofitbe 

loOgS  to  fifUcD  OUDCC&  iu  tWi-UtV-fuUT  hoUTH.      It  U  Kg*} 

thy  of  rvnuirk  that  Hailer  had  previouijy  oitiioated  i% 
imwDKibli.'  |>erKpiration  at  twenty-eight  uunce-s  in  t«(R|^ 
four  hoiini,  aacl  that,  t>tit>sequenlly,  Mr.  Ahentttt^/^^ 
found  that  about  two  pounds  and  a  hall'  of  a«|U4m^pU 
art  punipired  daily  from  a  person  of  ordiitaf^  tilnlQ^tlC 
■The  triuupired  fluid  is  uHuidly  iinpiTceptibU.  in  om> 
)ui;nce  uf  hein}{  carried  otf  by  cvnpuriition  m  tjuickjy 
a»  it  is  tieparat^d  tironi  the  blood ;  but  when  from  i« 
increased  acting  of  the  capillary  arteries,  or  frDm  a  di- 
minution of  the  solvent  powers  of  the  atmosphere,  if 
from  botli  tliCKc  caul's  united,  the  secreted  inutt«»-  is  uot 
iromedintvly  evaporated,  it  uccumulaUK  in  small  (lro|N 
on  the  suriace  of  the  skin,  and  thus  fomib  the  lieatf^ 
penpinttion,  or  sweat.  -    ^ 

The  matter  which  is  excreted  appears  to  ^r  fifnim|ill||l 
the  same  in  uich  instance,  the  only  dilferi:oce  TfiUtj^^lC 
ibt  quantity.  It  cunKist^i  of  water,  which  Ituldaii 
tion  hydrochlorate  of  potash  and  soHa,  lactic  or  acel 
acid,  and  a  i^mall  propiirtion  of  animal  matter,  proh^l 
mucus  or  albumen.  The  ciiUineous  transpiruliotj,  ii 
may  jud^  by  its  odour,  has  not  always  the  htane  tf 
tics.  It  has  n  strong  smctl  in  the  armpibi  and  fivt  of 
many  persons,  and  it  is  especially  nauseous  and  di»agia;)t, 

*  The  rxodlntt  woft  or  Dr.  rdnwd*  oontiku  m  grart  deal  of  <«laibl«  Hit 
(oRMlion  on  lhi>  uilgeot.  Stc  •■  De  I'lnfluraoe  in  Agcoi  PhjrHqMn  *W  jl^ 
Vie,"  pi  312,  ft  w^. 
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able  in  Negroes.  The  cutaneous  transpiration  ought  to 
be  regarded  as  a  necessary  and  important  cxerctJon,  for 
whenever  it  is  diminished  or  suspended,  serious  disturb- 
ance is  produced  in  the  economy. 

The  perspiration  has  also  a  great  influence  in  reducing 
the  beat  of  the  body.  This  is  proved  by  the  observations 
of  Dr.  De  la  Roche  and  others,  who  found  that  aaimals 
are  capable  of  resisting  u  high  temperature  in  proportion 
to  the  cutaneous  evaporatioQ.* 

The  researches  of  Cruikshank,  and  the  later  ones  of 
Mr.  Abemethy,  prove  that  the  air  in  which  the  hand  or 
foot  was  confined  for  a  certain  time,  contained  a  quan- 
tity of  carbonic  acid ;  and  Dr.  Edwards  has  shewn,  that 
in  frogs  and  other  inferior  animals,  the  respiratory  pro- 
cem  of  the  skin  is  nearly  equal  to  that  of  the  lungs. 
It  is  therefore  probable  that  the  skin  secretes  carbonic 
add,  but  that  the  quantity  is  small  in  man,  in  whom 
the  pulmonary  organs  are  so  greatly  developed.  '«>■ 

The  surface  of  the  body  is  bedewed  with  un  oily  mat- 
ter, which  is  secreted  by  the  sebaceous  follicles.  Cruik- 
(ihank  obtained  this  substance  from  the  surface  of  a 
flnnnel  waistcoat  which  he  had  worn  during  a  month  in 
the  hottest  time  of  summer.    It  consisted  of  a  black  and 

"  Th«  «sp«rim«nti  of  Sic  C.  Bla^den,  D(.  SoUndiT,  aotl  olben,  allowing 
Ibe  powR  wh4cl>  the  inimal  body  pfmatct  of  Kiiiling  (or  a  time  »  high  torn- 
pmiut*,  are  wtW  known.  I  have  lately  had  ad  oppottunity  of  witnewlag  it 
MmtiM experiment,  »hicli  waa  performed  by  Moni.  Ch&bi-rt.  This  person  went 
into  >D  uvrti,  of  which  Ihe  t^nipL'tsltite  wiui  S'j(f ;  he  leniaincd  (here  about 
•even  nimulct,  nhicU  time  wai  sufficient  Vi  couk  the  tKvf-slc-.iks  lljut  he  look 
•ilh  htm  into  ihr  ovrn.  He  came  out  in  a  profuse  ponpiiation,  and  hit  pul»e, 
wliurh  t  uccituntMl  were  96  at  the  beginning  oS  the  experiment,  had  riwa  to 
160.  Wilh  the  exception  of  these  ellecli,  lie  did  Dot  appear,  either  whiltl  in 
8m  OTtn  or  aAerwvdt,  10  be  in  tbe  least  inconvcnieDccd  by  thii  cutioui  pct- 
fomaare.  1  have  bMtd  from  others,  that  M.  Chabcrt  haa  freiumily  goae 
iiilo  dw  ovea  at  a  much  higher  lempccaiure  than  that  above  mentiooed. 
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of) 
iflTpenpinboB.    & 
■eocCKM  of  the 

Tbc  ahMffting  power  of  the 
fricDoB,.  or  by  the  cfansioa  ctf  tkc 
gnenfly  dn^tcd  by  iDodvii  p^BoiofiitB.  A  coMtni; 
■nywHt  WB  enlertmtned  bf  SiBCloriiB,  aDd  by  tnktn 
wbo  wptted  hia  eiptriintafc.  The  uiwat^lioM  of 
Dr.  Erfmnb,*  «rfpdi  have  done  bo  modi  to  detemiBc 
mftOT  of  the  disputed  tfaasdoas  of  phniology,  shew  that 
abMnptioD  taket  place,  to  a  very  coosidenlile  exteot, 
without  frictioa  or  ahraaion.  This  ««5  proved  by 
placfatg  frogs,  toads,  and  fizards  in  water,  when  it  ww 
found  that  thdr  weight  wait  increased  by  cutaneous  ab- 
•orptioo.  Bui  ID  nuLktng  this  statement,  it  is  oot  in- 
tended to  di>ny  Uiat  friction,  and  still  oiort  the  rcmoni 
of  the  cuticle,  greatly  increase  the  absorbing  power  «^ 
the  turiace  of  the  body.  ^^| 

The  ob»ervationii  of  Mr.  Abemethy  would  lead  as  10 
conclude,  that  the  sitm  aIm)  absorbs  certain  gaseous  sub- 
stancefl,  in  aiiditinn  to  aqueous  roattur.  Thus  he  found 
that  the  hand  mid  wrist  imbibed  eight  ounces  of  oxygen 
gM  in  eight  houn,  and  one  ounce  of  azote  in  the  same 
period. 

The  last  function  of  the  skin  which  remains  to  be 
ronitidcrcd,  is  that  which  depends  on  the  sensibility  with 
which  it  id  endowed.    This  property  is  greatly  developed 
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io  the  human  species,  coafctring  a  delicacy  of  sensation 
which  is  wanting  in  aniniHls.  Ever)'  portion  of  the  ex- 
ternal surface  i-s  capable  of  recciring  the  imprcHsion-t  of 
surrounding  bodies  ;  but  many  of  their  ciiialities  can  only 
be  asctrtained  in  an  accurate  manner,  by  a  small  part  of 
the  skin.  These  two  modifications  of  cutaneous  sensi- 
bility have  been  dislinguislicd  by  the  names  of  tact  and 
touch.  Tact  is  exercised  generally  over  the  skin  ;  whilst 
the  aense  of  touch  is  confiued  to  the  hands,  and  in  a  lesH 
degree  to  the  feet.  The  latter  being  more  perfect  than 
the  other  senseii,  and  less  liable  to  error,  has  been  called 
the  geometrical  sense,  A  very  little  reflection,  however, 
will  convince  us,  that  most  ph)*siologists  have  consider- 
ably overrated  llie  perfection  of  this  function. 


Q'2 
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PART  THIRD. 

OP  Tn  MUCOUS 


tBM  iiiintHis  nienibmics  fbnn  the  '"'— i"l  portiuB  of 
the  tegameatarj  sntan.  The  name  wis  qifdM  in  ifce 
fint  instance,  to  the  membrane  erf*  the  nostifls,  in 
■equence  of  the  mncns  which  it  seoetES.  In  the 
in,  the  term  has  been  extended  to  the  rrwin| 
filing  of  all  those  avitks  which  hare  extanal  rtwimi- 
nicatioDi ;  so  that,  conadered  in  this  manner,  it  is  much 
more  extensive  than  the  sidn.  The  amilaritT  of  dw 
secretioD  of  the  different  parts  of  this  sntan,  and  the 
general  existence  of  follicles  throughout  its  Tarions  <Ern- 
aons,  caused  anatomists  to  suspect  that  all  diese  mem- 
branes were  identical  in  their  structure,  and  subsequoit 
investigations  have  satis&ctorily  confirmed  these  sar^ 
mises.  The  honour  of  giving  the  first  distinct  histoty 
of  these  textures,  is  due  to  Bichat  ;*  although  Pinel  had 
previously  remarked  their  similari^  in  a  padiological 
point  of  view. 


Skction  I. 

DlSPOfllTION  OF  THE  MDC0U8  HIHBBANIB. 

Tbi  cavities  and  organs  which  are  lined  by  these 
membranes,  are  placed  in  such  distinct  regions  of  the 
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body,  and  they  are  otherwiae  so  distmct  from  each  other 
ID  structure  and  function,  that  it  is  difficult  to  conceive 
that  tfa«y  an:  all  connected  together  by  u  continuous  sur- 
face. Anatomical  examination,  howcTi-er,  proves  this 
continuity  in  an  incontrovertible  manner ;  and  in  order 
to  render  it  appareat,  I  shall  follow  the  example  of 
Bichat,  who  demonstrated  that  all  the  membranes  of 
this  system  might  be  reduced  to  two  great  divisions, 
viz.  the  gastro-pulmonary  and  the  genito-urinary. 

i.The  first  division  enters  the  interior  of  the  body 
through  the  mouth,  the  nostrils,  and  the  laclirymal 
passages.  After  lining  the  oral  and  nasal  cavities,  it  is 
rejected  from  the  former  along  the  excretory  tubes 
of  the  parotid,  submaxillary,  and  subltnguul  glands-; 
wliil&t  from  the  latter  it  is  continued  within  the  dif- 
ferent sinuses  of  the  head.  Iliat  portion  which  belongs 
to  the  lachrymal  passages,  afler  having  covered  the 
surface  of  the  eye  and  eyelids,  is  reflected  at  the  external 
part  of  the  globe,  along  the  ducts  of  the  lachrjinal 
gland ;  and  at  the  internal  canthu-t  it  extends  within 
the  lachrymal  puncta,  the  lachrymal  sack,  and  the  nasal 
duct,  and  in  tiiis  manner  becomes  continuous  with  the 
membrane  of  the  nostrils.  The  mucous  surface  of  the 
mouth  and  nose  is  then  continued  buckwarda  into  the 
pharynx,  from  each  side  of  which  it  passes  along  the 
eustadiian  tube,  and  thus  reaches  the  cavity  of  the 
tympanum  and  the  mastoid  cells.  At  the  lower  part 
of  the  pharyngeal  bag,  the  membrane  sends  off  two 
pvat  processes;  the  anterior  one  being  reflected  through 
the  larynx,  the  trachea,  and  the  bronchi,  penetratea 
into  their  minute  terminations,  which  constitute  the 
air-cells ;  the  posterior  portion  extends  along  the  aso- 
phagus,  lines  the  stomach,  and  then  enters  the  duo- 
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denum.  In  this  intestine  tlie  mucous  membrane  fiir- 
nisbea  two  processes ;  one  of  which  is  prolonged  into 
the  ductutt  choledochus,  into  the  ductus  bcpaticus  na 
far  as  its  origio,  an<l  into  the  ductus  cysticus  and 
gall  bladder ;  the  second  portion  lines  the  ductus  pan- 
creaticus  and  iu  numerous  branches.  The  mucous 
sur&ce  is  continued  from  the  duodenum  along  the  re- 
maining part  of  the  smidi  intestine ;  it  then  enters  the 
large  intestine,  and  ultimately  ending  at  the  kdur,  it 
Bgain  becomes  continuous  with  the  external  integument. 

The  second  great  division  of  the  mucous  system, 
the  genito-uritinry,  is  much  less  extensive  than  the  first, 
although  it  penetrates  verj-  deeply  into  the  interior  of 
the  body .  In  man  it  enters  by  the  orifice  of  the  uretlira ; 
it  lines  that  canal,  and  at  its  prostatic  portion  it  sends 
off  some  processes,  which  pass  into  the  ducts  of  the 
prostate  gland ;  and  others  which  are  reflected  on  th« 
one  part,  along  the  excretory  tubes  of  the  vesioilie 
Mminales,  so  as  to  afibrd  a  lining  to  those  bodies,  and 
on  the  other,  alonsr  the  rasa  deferentia  and  their  com- 
plicated ramifications  within  tho  testes.  The  mucous 
membrane  is  afterwards  continued  from  the  urethra 
into  the  urinary  bladder ;  it  lines  that  viscus,  the  ureters, 
the  pelves  of  the  kidneys,  the  infundibula,  the  papiUse, 
and  in  all  proludnlily  the  uriniferou.4  tubes. 

The  membrane  in  the  female  enters  the  vulva;  one 
portion  of  it  is  reflected  through  the  urethra,  and  then 
within  the  urinary  passape.s,  as  in  the  male.  The  other 
port  lines  the  vagina,  the  uterus,  and  the  futlopiao 
tubes,  and  becomes  ultimately  continuous  at  their  fim- 
briated extremities  with  the  serous  membrane  of  the 
broad  ligaments. 

In  the  preceding  enumeration  I  ha%-e  not   iflchKkd 
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a  small  insulated  process  of  itie  incnibmne,  wlilch  lines 
the  lactiferous  ducts  of  tJie  female  mamiDGC ;  it  is,  in 
conswjucncc  of  its  small  extent,  comparatively  unim- 
portant. 

The  adherent  surface  of  the  mucous  memlnranes  is 
united  by  cellular  tissue  to  the  various  parts  by  which 
thej-  are  surrounded.  The  principal  division  of  this 
system  is  joined  U)  the  plane  of  fleshy  fibres  that  be- 
longs  to  the  alimentary  canal,  and  which  constitutes 
a  kind  of  internal  cutaneous  muscle,  in  other  places, 
as  in  the  larynx  and  air-tubes,  the  membrane  is  con- 
nected witli  a  cartilaginous  structure ;  and  elsewhere, 
to  a  lig;amentou8  texture,  as  to  the  periosteum  of  the 
nares,  of  the  sinuses,  palate,  Sic. 

The  firmness  of  the  above  connexions  is  variable  ;  it 
is  inconsiderable  in  the  nasal  fosss,  the  intei^tinal  canal, 
and  the  urinar)*  bladder ;  whilst  the  uni(3n  is  very  in- 
timate ou  the  ttm^e,  the  palate,  &c. 

The  tree  surface  possesses  a  ver>'  complicated  struc- 
ture, which  is  subsen-ient  to  the  important  functions 
that  are  exercised  in  the  mucous  membranes.  It  has 
an  unequal  appearance,  in  consequence  of  numerous 
valves,  folds,  and  wrinkles,  projecting  on  most  parts 
of  its  extent.  The  valves  are  formed  not  only  of  du- 
plicaturcs  of  the  mucous  membrane,  but  also  of  the 
subjacent  muscular  fibres ;  there  are  examples  of  them 
in  the  vtive  of  the  pylorus,  in  that  of  the  ileum,  and  in 
the  vdum  palati.  The  folds  contain  only  the  sub- 
mucous tissue  witliin  them  ;  they  are,  however,  as  eoo- 
stant  as  the  valves,  and  are  never  obliterated  by  dis- 
tention ;  such  are  ttie  valvulse  conniventes  of  the  intes- 
tines, and  the  spiral  projections  within  the  cystic  duct. 
The  wrinkles,  on  the  contrary,  depend  on  occidenlal 


SccnoT  EL 

OftGA3iIZAT103I  OF  THI  HrCOCs 


TkB  bans  of  tjhoe  manfacKH  exmaatb^of  m  kw  of 
eomfauad  rrn^a^  sdH&Bce.  wtadi  -was  deaoaiaaled  br' 
Bidut,  from  iB  naesBMuiee  to  tbe  coriactOM  part  ^ 
the  skin,  the  mucuiB  er.xium  ;  it  has  also  beoi  vsuHr' 
distinfoisbed  in  the  sfaiiKDtuT  cunl.  bv  the  i™*—  of 
tonica  nerreft.  Tliis  lunina  sopptHts  t  Tvscnhr  and  de- 
licate Ktnicture,  whiefa  fonos  the  eztBuI  stahet  of  the 
nuBDQS  sTston. 

It  has  be«  shewn,  in  a  fanner  part  of  this  AafUr,- 
that  the  e|Hdennis  can  be  demonsbated  in  sercral  parti 
of  this  system,  and  that  in  'certain  tfirections,  as  aloiif 
the  osophagos,  it  penetrates  rather  deeply  into  the  body. 
Bat  in  moat  of  the  intenuJ  organs,  it  qipeare  that  the 
l^ace  of  the  epidermis  is  supplied  by  the  mucous  seen-- 
tioD,  which  affords  an  effidmt  protection  against  the 
foreign  substances  that  are  constantly  passii^  throogfc 
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l^gfio.:  Haller,  and  others,  entertained  an  opposite 
opinion,  and  urged  in  support  of  it,  the  oocasionoJ  dis- 
churgv  from  ttu:  stomach,  bladder,  &c,,  of  membr8n(.<a 
baNong  tlii>  i-xact  form  of  t)io&c  organs,  and  which  were 
thought  to  he  thur  cuticular  lining.  It  is  certain,  how- 
ever, :  that  these  membranes  must  have  been  portions  of 
fibrin,  which  were  produced  by  inflammation. 

There  is  no  structure  that  can  be  assimilated  with  the 
corpus  mucosum  of  the  external  integument,  and  con- 
sequently ID  the  Negro  the  mucous  surlaces  have  the 
same  appearance  as  in  Uie  European.  One  exception, 
perhaps,  ought  to  be  made,  viz.  in  the  tongue,  where 
the  papillee  are  separated  from  the  epidermis  by  a  Uyer 
of  coagulable  liquid,  which,  in  fact,  being  observed  by 
Malpighi,  led  to  the  discovery  of  the  subtttance  which 
has  since  been  distinguished  by  the  name  of  that  cele- 
brated anatomist. 

I,, The  mucous  corium  forms  the  basis  and  suppcurt  of 
tiffi  mucous  system.     It«  thickness  varies  in  the  different 
nipous  which  it  occupies.     It  is  extremely  thin  in  the, 
sinuses  of  the  head,  and  in  the  excretory  ducts  ;  it  be-i 
offines  successively  thicker  in  the  urinary  bladder,  in  tbfii 
large  intestines,  the  gall-bladder,  the  small  intestines, 
the  stomach,  the  nasal  fossn:,  the  palate,  and  the  giuns.: 
The  density  of  this  membrane  also  exhibits  variations,, 
whicii  are  very  apparent  by  comparing  a  part  that  is 
placed  towards  any  of  the  external  openings,  with  another 
portion  taken  from  the  interior  of  the  body.     The  cel- 
lular tissue  which  forms  the  corium  of  the  mucous  mem- 
brane has  not,  like  the  tissue  of  the  cutaneous  dermis, 
a  regularly  areolated  disposition  ;  it  is  generally  fibrous, 
but  in  many  parts,  and  particularly  in  the  pituitary  mem- 
brane, it  has  a  spongy  or  even  fungous  structure. 


3M  TAriLLM.  AMD  TIUJ. 

^ic  mneoiu  ooniua  is  covanl  dv  a 
tare,  iriudi  is  anatogoiu  to  the  payjim} 
tm  the  ooter  saxfaee  of  the  eutkvam;  it 
pqHibe,  vilU,  aad  fiJlides. 

or  TBI  PAPILLA  AMD  TILU. 

These  bodies,  which  consist  of  an  infinite 
projectioiis,  have  received  their  appdktioB  froai 
snf^MJsed  resemblance  to  small  nifties  and  to  Ike 
velvet. 

The  papOim  are  snflScientlj  large  to  be  ae^  hy  Ae 
naked  eye,  particularly  on  the  tongue,  when  tber  «e 
very  much  developed.  On  the  dmsom  of  dns  orfsa, 
there  are  four  classes  of  papilbe,  which  are  distiBguiahed 
according  to  their  various  forms  into  die  fiUfcna,  tte 
conical,  the  Amgiform,  and  the  lenticular  or  truncated. 
Their  size  is  also  subject  to  variation ;  and  hence  Am 
are  termed  the  papiihe  majons,  mediie,  &c. 

The  vilK  or  villosities  are  much  smaller  dian  the  piv- 
eeding  eminences,  and  indeed  the  aid  of  a  lens  is  usi^ly 
required  to  see  them  distinctly.  In  the  small  intestines 
they  are  larger  than  (hose  of  the  stomach ;  their  Iei^;di 
is  usually  about  the  l-4th  of  a  line,  but  in  die  vppet 
part  of  the  small  intestine  they  are  occasionaDy  thicker 
and  shorter  than  they  are  at  the  lower  part ;  their  num- 
ber is  extraordinary,  about  four  thousand  having  been 
counted  on  a  square  inch  of  surface.*  In  the  large  in- 
testine and  in  the  bladder  they  are  less  distinct,  and  in 
the  sinuses  of  the  head  they  are  scarcely  perceptible. 
The  villosities,  according  to  Beclard,  are  not  conical, 
cylindrical,  nor  tube-like  ;  they  have  rather  the  ft>nn  oi 

*  MkImI,  KuhkI  d'AnatoRiK,  r.  iii;  p.  996. 
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Icnvcs  nnd  lamiQte,  which  are  of  different  sizei,  and 
variously  disposed  in  the  stomach,  jojuoum,  colon,  &c. 
The  papillne  nnd  rtUi  con-sist  of  a  delicate  cellular  tissue, 
in  the  substance  and  on  the  surface  of  which  are  distri- 
buted sanguineous  and  lymphatic  vessels  ;  and  the  former 
of  these  eminences  receive  nervous  filaments. 

The  presence  of  arteries  is  prowd  by  the  effects  of 
injection,  and  they  become  still  mure  apparent  when 
viewed  by  the  microscope.  The  veins,  which  are  nu- 
merous, have  un  erectile  dispoKitiun.  The  absorbents 
Rre  more  difficult  to  demonstrate,  on  account  of  their 
great  tenuity ;  but  there  is  no  doubt  of  their  existence. 
Although  these  vessels  can  be  injected,  it  is  extremely 
difficult  to  ascertain  how  they  begin.  They  have  bct-n 
examined  with  llie  greatest  <'arc  in  the  villi  of  the;  small 
intestine,  by  Dr.  W.  Hunter  and  Mr.  Cruikshank.  The 
latter  states,  that  the  orifices  of  the  lacteal  vessels  were 
very  distinct,  and  that  from  1 5  to  20  of  them  could  be 
seen  on  a  sinf^U  wllus  of  the  jejunum.*  On  the  con- 
trary, Rudolphi  and  others  deny  that  the  chyliferous 
v«8selB  have  open  mouths ;  they  suppose,  that  the  villi 
coosist  of  A  spongy  and  gelatinous  substance,  which  is 
the  seal  of  absorption.  The  opinion  of  Cruikshank 
appears  to  he  nearest  the  truth ;  but  as  his  deductions 
were  drawn  from  microscopical  observations,  and  as  the 
correctness  of  them  has  been  called  in  question  by  some 
high  authorities,  it  is  necessary  to  regard  thb^  question 
as  being  still  invoh'cd  in  uncertainty- 

The  papillic  of  the  tongue,  of  the  nostrils,  and  of  the 
glaos  penis,  receive  nerves ;  but  it  is  impos-sible,  even 
with  the  microscope,  to  detect  any  filaments  in  the  villi 
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or  TKz  vrcors  Qi-AXtts  ob  rouicxcs. 

gnM   ■will  I    of  miajtU:  foBoA*  or  glaidi,  fiiBdiifa 

It  »  gfaKTiUr  Mlimtted.  at  die  present  dar,  that  eadi 
of  dKK  bodies  a>n<i5ts  d  a  smaD  col  de  sac  fbmKd  of 
tike  manlwane  renned  od  itself,  and  (dated  in  the  sid>- 
mocxxis  tissiie,  hy  wfaidi  it  is  sticagtliaied,  and  hImxc  it 
neccssarih-  makes  a  jnvjection.  Thej-  ^st  in  all  parti 
erf"  the  mucoss  membranes,  but  thdr  shape,  number, 
and  raze,  are  subject  to  much  variatioD.  1%^  are  uso-' 
aDj'  rounded  or  oval,  althongfa  freqnentlj  ther  are  ift^ 
fimdiWU''  or  lenticular.  In  the  palate,  brondii,  cESbi 
phagDs,  and  especially  in  the  intestinal  canal,  tfaef  ait' 
rerr  numerous.  The  smallest  of  them,  whidi  are  mtt ' 
with  in  great  nmnbers,  crypUe  ndnima,  are  equQr  dis^- 
persed  on  most  of  the  mucous  membranes.  In  the'doo-. 
denum  there  are  some  of  larger  size,  each  of  theu' 
baring  a  diameter  of  about  a  line  ;  th^  are  disposed  in 
an  insulated  order,  and  are  hence  termed  fflandula  mU-  ' 
taria;  and  also  glands  of  Brunner.  In  the  Ileum  being 
placed  in  clusters,  they  are  called  ghnddte  aggrtgaUt'^' 
or  glands  of  Peyer  ;  the  follicles  which  form  the  caiiin-' 
cnla  lachrymalis,  appear  to  belong  to  this  class.  Tliere ' 
are  some  examples  of  compound  mucous  follides,  which 
have  a  great  resemblance  to  proper  glands  ;  snch  are  the 

•  Ai»L  Geo.  L  ii.  p.  496,  tt  Mtq. 
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tonsils,  the  glands  of  Cowper,  and  even  according  to 
some  aoatomists,  the  prostate  gland.  Lastly,  many  of 
the  follicles,  which  are  of  large  size,  have  wide  orifices  ; 
they  arc  known  hy  the  name  of  lacuna,  as  the  locutuc 
of  the  urethra,  of  the  rectum,  &c. 
.  »-The  follicles  receive  a  gt^eat  numlier  of  \'«sscU.  It  is 
impossible  to  trace  any  nen'es,  although  analogy  rendcrai 
it  probable  that  they  exist.  j 


AtMaiitt\l  ,'jab  Iiraiiq  ^'li  u. 
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ll  PKOPBRTIES  AND  FUNCTIONS.  ' 

.  Thb  colour  of  the  mucous  membranes  is  much  morci . 
uniform  than  that  of  the  skiD;  it  varies  from  a  pal^. 
je|low  to  a  deep  red,  and  very  often  it  has  a  mottled, 
appearance.  Those  viu-icties  seem  to  depend  principally,, 
though  not  entirely,  on  the  quantity  of  blood  that  cir^ 
cwlates  in  the  different  parts  of  this  system.  TixQ  other, 
phyeical  powers  of  these  membranes,  ,viz.  their  density^ 
extensibility,  and  elasticity,  have  been  considered  in  thq, 
first  part  of  this  chapter.* 

^,)rt  was  also  stated,  in  the  same  place,  that  the  sensi-< 
bility  of  the  mucous  surfaces,  with  the  exceptions  there 
mentioned,  is  of  that  kind  which  h  not  perceived  by  the. 
mind.  It  is  probable,  however,  that  the  feelings  of. 
hunger,  thirst,  repletion,  &c.,  depend  on  the  sensibility, 
of  the  gastric  membrane ;  and  likewise  that  tlie  uneasy' 
sensations  which  are  caused  by  holding  the  breath,  and, 
by  r^t^iujug  the  urine  and,  faeces,  are  respectively  de-, , 
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M  tke  aaaHEtf  pumt  mil  br  the  K*»»"g  ooat 
cflhelii^Ktfaeb^Uff.ai,V!Kt^  ' 

The  iiHgt^nkm  oi  tke  dJiuitfLJ  fimgtio—  Oiat  an 
■crcfibriicJ  br  the  nwco^  ■Koifanncft,  frfls  witfain 
ibe  pcxniDce  of  the  physolafisL  I  sfaafl,  tharfoie, 
nefdr  aSnde  to  the  opetaboss  viiieli  aie  canied  od  in 
ooamtxi  brd  tbe  (tinaoas  <tf  this  satam. 

The  most  essential  of  these  ftoeeama  m  abaat|tfK>a ; 
a  AmctioD  which  exhibits  many  rui^ions  in  the  d^7«e 
of  its  actrritr  uid  importance,  and  also  as  to  the  sul>> 
stances  which  are  exposed  to  its  actioo.  Tbns,  in  the 
intestiiie»,  the  nUi  take  np  the  cfavle,  in  the  hmgs  tfa^ 
•hfiorb  certain  gaas,  and  in  other  ci^bbs  thej  imbibe 
ranoos  sobstanoes  acconfii^  to  the  office  of  the  ptil. 

SecretioD  is  another  fanction  that  is  shared  in  ctMn- 
rooB  by  the  mncotts  membranes ;  and,  like  the  same 
process  in  the  ^dn,  it  is  (^  a  twoffjd  character,  perspi- 
tatorj  and  folficiilai'.  The  fluids  sepaimted  by  die 
fbrroer  process,  tfiffer  acconhng  to  the  organ  in  which 
they  are  secreted. 

Hie  nature  of  the  follicular  secretions  is  also  various 
in  different  parts ;  thus  the  sid>stance  secreted  bv  the 
toonls  is  very  offensire  to  the  smell,  particularlv  when 
it  is  at  all  vitiated  ;  and.  again,  the  odour  of  the  secre- 
doD  from  the  genital  mucous  membrane,  is  peculiar, 
especially  in  the  females  of  many  animals.  The  common 
product  of  the  mucous  follicles  is,  however,  a  viscid, 
whitish,  and  transparent  fluid,  called  numts.  It  is  so- 
luble in  water  and  in  dilute  sulphuric  acid  ;  it  is  not 
coagulated  by  heat,  nor  precipitated  by  corrosive  sub- 
limate.  The  nasal  and  bronchial  mucus  analysed  b}- 
BerzeliuK,  consists  of: 


ANALYSIS  OF  MUCUS. 

Water 9339 

Mucous  matter 53*3 

Hydrochlorate  of  Potash  and  Soda       5'6 
Lactate  (Acetate)    of     Soda   and? 

Animal  matter > 

Soda 0-9 

Phosphate  of  Soda,  Albumen,  and  j 

Animal  matter 


339 


1000-0 


Mucus,  being  one  of  the  immediate  principles  of 
anintal  organization,  is  found  in  many  of  the  fluid  and 
solid  materials  of  the  body. 


"I   .  CHAPTEK  FOURTH. 

itaiai  r  i-.'    ■  ,  , 

•tl,,  OP  THE  VASCULAR  SYSTEM.  „ 

Tits  vasciilnr  system,  gystema  vtuorvm,  is  composoit.i 
of  a  grmt  number  of  canals,  by  which  tlie  DulrilJve  fluid 
is  conveyed  into  all  parU  nf  the  body,  and  subsequeatly  i 
rt'tumod  to  the  place  whence  it  set  out.  TliLi  system  iti 
also  distin^ished  by  the  name  of  circvlalory,  becftuset 
the  blood,  us  it  moves  within  it,  desrribea  a  kiod  of 
circle. 

In  man.  and  in  the  more  perfect  animals,  the  orguM., 
of  the  circulation  consist  of  three  dblinct  ordtrs.     1.  ■ 
The  urterics.    S.  The  veins.     3.  The  lymphatics.     Tbc 
tvfo  former  classes  of  vessels  communicate  with  a  mu*-  ; 
cular  and  hollow  organ,  called  the  heart,  from  which  . 
the  arteries  receive  their  supply  of  blood  in  ordijr  to 
carry  it  into  the  various  tissue*),  and  to  which  the  veina 
bring;  back  the  nutritious  fluid  aAer  it  has  thus  l>een  dis- 
tributed.    The  third  set  of  vessels,  which  coostitutea  an 
appendn^  to  the  veins,  is  not  flllcd  with  blood,   but 
with  chyle  and  lymph.     The  lymphatic  vessels  are,  in 
the  pre-wnt  day,  generally  included  in  the  vascular  syi- 
tem ;  but  some  writers,  on  wccouiit  of  the  diffenmeea 
which  exist  in  the  ntructure,  functions,  and  diseased  ac- 
tions of  the  lymphatics,  and  of  the  blood-vessels,  object 
to  such  an  arrangement  as  being  more  likely  to 
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Aan  instruct.*    Tlicre  iirc,  however,  several  reasons 
which  may  be  urged  in  favuur  of    the  plan    I    have 
adopted  in  this  chapter.     In  the  fintt  place,  there  is  a 
considerahle  similarity  in  the  texture  tif  the  lymphatics 
and  of  the  veins ;  secondly,  the  disposition  and  course 
of  the  two  sets  of  vcs&els  hear  a  striking;  resemblance  to 
each  other ;  thirdly,  the  lymphatic  vessels  form  large 
communications  with  the  trunks  of  the  veins,  and  even 
with  their  branches ;  they  also  appear  to  communicate 
with  the  arteries,  as  they  have  been  injected  from  Ihem ; 
fourthly,  and  more  especially,  the  iiinctioiu  of  the  eh- 
snrbentfl  are  clostty  connected  with,  and  es.sential  to,',i 
those  of  tlie  arteries  and  veins.    It  is  upon  these  grounds,  i 
coUectiVvIr,  that  the  association  of  the  lymphatics  wUb.i 
the  blood'i'eMds  is  supported.  <  .^la 

In  the  inferior  tribes  there  are  no  distinct  organs  ofi 
circulation,  the  mitritinus  fluid  being  absorbed  by  the  j 
panetes  of  the  digestive  apparatus,  and  immediately  con- 
veyed into  the  areolar  substance  of  tlie  body.t  In  in-i,> 
seels  there  is  a  dorsal  vessel,  which  is  closed  at  the  ex-r 
tremitius ;  it  pulsates,  but  no  branches  can  be  distin^  i 
guished  proceeding  from  it,  although  ProfeKSor  Cania^ 
has  latdy  discovered  in  these  animals  a  circulation  ; 
through  a  granular  suh.<itance.  The  first  distinct  traces  -j 
of  blood-vetsels  are  met  with  in  some  intestinal  worms  ;  -1 
but  with  respect  to  the  lymphatic  and  chyliferous  vessels,  -.j 
they  are,  as  far  as  we  know,  possessed  only  by  the  ver-s 
tebrata.  « 

The  existence  of  a  heart  is  by  no  means  so  con-  * 
atant  as  that  of  circulating  vessels,  the  lirst  rudiment  • 

•  MipeJft.Tomp  of  Phy.    Nole  by  Dr.  MllhpiB,  p.  SS8. 
f-CunK,  Ufoni  d'AiwL  Cotnp.  t.  iv.  p.  167. 
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of  thn  ai^>B  boBg  ocua-nd  ia  the  pJsating  triie  of 


71k  mcfhwiirjl  stniclXR  cf  tke  hart  k  eUnnd^ 
,  ia  the  (fiftreat  dksicc  ori*  aBiHBk.  In  ita  moit 
fixB,  itoonastsof  aflcskytap,  called  •scnfrirle, 
vluclt  ftxces  the  yood  inlo »B aitBT  i  iImm  iii  fimiii  ■ijjj 
added  to  this  csvirr  anothor,  leraKd  iB  «nel>»  lAicfa 
n^  beicgarded  as  ajasutaoa^  a  anas  at  the  lienw* 
of  tbe  Tciiis.  Tlie  su^  heart  pRsmta  tfaitt 
i : — 1.  Tbe  heart  i»  said  to  be  mmtic  or  m/^ewm^ 
the  nnaide  aoids  Ae  Uood  to  d  parta  ni  dtt 
bodf.  2.  h  B  ^iihiiir.  »hc»  the  TCntride  pnipda  tM 
drndating  ftnid  Id  the  pwhnopaiT oi^m.  2.  itiahoCh 
aortic  and  pafaDOnic,  «h^  the  TCBtiide  fiv«»  Ae  blocri 
at  the  nine  time  towards  the  bodr  and  the  [wihnfaiaij 
organs.  The  heart  u  sbii]ile,  v^hout  an  amide,  and 
pahncHuc.  in  all  the  artioihtid  animals  which  ate  pro- 
Tided  with  iL  In  6shes  the  heart  is  ako  an^  av4 
puhnoDic,  bat  it  possesses  an  auride ;  it  prapds  th^ 
blood  to  the  gOls,  whence  the  nutntiTe  fluid  is  carri^ 
to  the  body  by  a  large  arter)',  whidt  s»tcs  the  office  of 
a  ^stemic  ventride.  Tbe  moUusca,  with  some  eKoqpr- 
tions,  have  a  simple  heart,  whidi  is  aortic,  bat  vithoo^ 
an  auride.  The  cuttle  fish  has  a  most  carious  stnio- 
ture,  tbe  heart  consisting  of  three  separate  and  Hrtarhed 
ventricles,  two  of  which  are  pulmoiuc  and  one  aortic. 
In  all  the  amphibia  the  rentride  is  single,  althoi^^  it  is 
often  divided  into  partitions,  as  in  the  turtle,  and  than 
appears  to  be  doable  or  triple ;  the  heart  in  these  aninwh 
is  both  systemic  and  pulmonic,  furnishing  at  the  same 
time  the  blood  of  tbe  aorta  and  of  the  arteries  passing 
to  the  limga ;  there  are  genially  two  auricles,  bat  in 
some  instances  only  one. 
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'•'Lastly,  the  heart  in  birds  and  mammalia  is  perfectly 
double,  each  side  possessing  a  distinct  auricle  and  veni 
trick,  which  hare  no  communication  with  the  opposite 
caridps.  The  riglit  heart  is  dp<itined  to  the  circulation 
of  the  hings,  and  is  therefore  pulmonic  ;  whiJe  the  left, 
ptrforming  the  circulation  of  the  body,  is  aortic. 
''"•The  discovery  of  the  circulation  of  the  blood  was  made 
by  onr  Illustrious  countryman,  Harvey,  about  the  year 
1619.*  It  appears  that  he  was  lud  to  it  by  reflecting  on 
the  arrangement  of  the  valves  of  the  heart  and  ranrf, 
which  were  described  by  Fabricius,  whose  lectures  Harvey 
bad  attended.  Some  parts  of  the  circulation  were  imper- 
fectly known  to  Servetus,  Colombo,  and  Cesalpini.  in 
the  sixteenth  century;  but  tlie  ideas  of  these  physiolo- 
gists w«re  confined  to  a  few  facts,  and  were  obscured  by 
a  nimiber  of  erroneous  opinions. 

The  circulation  of  the  blood  has  been  divided  sincfe 
the  time  of  Harvey,  into  two  parts,  or,  in  other  wordrf, 
it  is  said  that  there  are  two  circulations,  the  greater  and 
the  lesser.  The  organs  which  belong  to  the  greatf  r,  or, 
to  the  systemic  circulation,  are,  the  left  ventricle  of  the 
heart ;  the  aorta  and  its  numerous  branches ;  the  diffe- 
rent veins  of  the  body,  which  ultimately  unite  into  three 
trunks,  the  superior  cava,  inferior  cava,  and  the  coro- 
nary vein  ;  and.  lastly,  the  right  auricle.  By  the  assist- 
ance of  these  parts,  the  blood  is  distributed  to  all  the 
organs  of  the  body,  from  which,  ha%ing  accomplished 
their  nutrition,  and  being  now  deteriorated  in  quality,  it 

13  again  returned  to  the  Iieart.     The  organs  of  the  lesser 

.m.. 

'  "*  h  Wtt  DM  litl  llie  ytat  1638  (hal  Hirvey  ptiblj^ihed  hn  cnlcbntrd  wofli, 
"  ExcniUtiS  Anaioiiiii.-a  dc  Molu  Cordii«t  Sanguinis."  Bui  li«  bul  miule 
IcDowa  Im  diicovcry  itieni  ytaa  l>dor>.  la  a  ooiinc  of  tectuit*  delivered  kI 
tbc  Colleg*  of  PliyiicittDi. 
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the  pukaiimmj  vtotj.  the  tm 
.  tbe  keft  ancle.  These  Anntna  camr  Ibe 
to  the  htocK.  uid,  after  tt  fa>s  awkr^aoe  the 
cbanges.  tbc^rbnag  back  that  ftaid,.Ba»af« 
eakMr,  to  the  kft  nde  of  the  heart, 
moife  of  regarding  ttie  drctUatiaa  was  muTer- 
uDy  adofiled,  until  Bichat  fbnnded  aaolhcT  dt^-iftion, 
whicfa  m  supporixA  upoa  phyaiolo^c^  principle*-  It  is 
well  known  that  ibe  Mood  which  is  cantuned  in  the 
veins  of  the  body,  in  the  r^t  cavities  of  the  heart,  and 
ia  the  palmoaary  arteriea,  is  of  a  dark  colour ;  whOe 
that  which  moves  io  the  pulmonary  veina,  in  the  left 
cafities  of  the  heart,  and  in  the  arteries  of  tlie  body,  is 
of  a  bright  red  ur  Termilion  hoc.  It  was  according  to 
this  differcoce  of  colour  that  Bichat  proposed  to  divide 
the  circulation  into  two  parts: — I,  The  circulation  of 
the  red  blood,  by  which  the  nutritive  fluid  is  carried 
from  the  liings  to  every  part  of  the  body.  3.  The  or- 
culation  of  the  black  blood,  which  returns  tlic  blood 
from  all  ports  of  the  body  to  the  lungs.*  The  first 
circulation  commences  in  the  minute  radicles  of  the 
pulmonic  veins,  and  tenninati»i  in  the  ultimate  divistoi 
of  the  arteries  of  the  body :  the  second  begins  in  the 
smallest  branches  of  the  reins  and  ends  in  the  capi 
vesficls  of  the  pulmocic  arter\'. 
«.  Both  these  divisions  are  founded  upon  just  principles^ 
and  each  of  them  may  be  advantageously  employed  in 
stud)ing  the  various  operations  of  the  animal  economy. 
The  general  arrangement  and  the  texture  of  the  three 
component  parts   of  the   vascular  system,    present  so 


*  Asm.  On.  t.  i.  p.  945. 
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many  points  of  nsemUBnce  ^at  it  wiQ  be  adviaabl^  to 
consider,  in  (he  first  plAce,  the  ptoperdeawiJchiUte 
possessed  in  cfwnmon  by  the  arfieries,  Hui  veins,  and'thA 
lymphatics,  and  afterwards  to  describe  their  iodinchiBl 
charaeteristics. 
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PART  HRST. 

5«cTioy  I- 
OF  -nn  TE^taLS  ts  eaxtMAi- 

TaEsf  or^sBS.  viia  ue  «o  inqtortsnt  tlikt  aaj  in- 
jny  itfSicCHi  upon  cfaeiD.  produces  seriovs,  or  eren  &tal 
conseqnoices.  u«  d^oded,  as  ^  as  it  is  |»actiicaUe 
bv  dicsr  satuaoon,  from  essanal  Tifdoce.  The  pnt 
ndcslv  tninks  are  secm^  lodged  in  the  cavities  c^ 
the  bodr.  or  in  the  deep  puts  of  the  limbs ;  tbejr  Ulqe 
tteir  course  in  tbe  n^faboorbood  of  the  booes,  wfl 
tgni  akwp  these  m  soch  a  manna'  that,  with  a  few  cs- 
oqitiotts,  they  pass  otct  the  articulations  in  the  directitMi 
of  flexioa.  Maor  of  tbe  rans  and  Ijmj^tatics  deriale 
frran  this  disposition  by  being  placed  immediately  uiukr 
the  skin;  but  the  vessels  which  are  thus  situated  are.iicft 
of  anv  considerable  magnitude,  and  in  addition,  they  are 
of  secondary  importance  when  compared  with  arteciv 
of  a  similar  size. 

"Hie  form  of  the  Tascular  system,  taken  coUecdvely, 
is  usually  compared  to  that  of  a  tree ;  the  trunk  ^ 
which  is  formed  by  the  heart,  and  the  brandies  by  tbe 
innumerable  ramifications  whiclr  are  lodged  in  the  mib- 
Btance  of  the  ^-arious  organs.  This  disposition  is  mofe 
apparent  in  the  blood-%-essels  than  in  the  lymphatics, 
although  the  principle  strictly  applies  to  the  latter  canals. 


NUMBBR  OF  DIVUI0N8UO1  Mf 

In  conformity  with  this  arrnngcmi-nt,  the  vessels  di- 
vide and  subdivide  as  they  pass  from  tlio  heart,  becom- 
ing gradually  smaller,  till  ut  length  the  branches  nre  so 
extremely  minute  that  they  escape  the  obscr\'ation  of 
the  naked  eye.  Although  the  calibre  of  the  vessels 
decreases  in  proportion  as  they  are  distant  from  the 
heart,  it  is  important  to  state  thnt  this  diminution 
aifects  the  branches  individually,  and  not  collectively; 
for  it  has  been  ascertained  that  the  aggregate  volume  oi 
the  branches  exceeds  that  of  the  trunks  from  which 
they  proceed.  Thus  the  united  capacity  of  the  two 
common  iliac  arteries  surpasses  that  of  the  aorta;  and 
:q^in,  the  united  area  of  the  two  subclavian  veins  is 
greater  thtin  tiiat  of  the  superior  cava.   ■  ' 

The  number  of  the  divisions  which  occur  in  thu  dif- 
■ferent  vessels,  is  liable  to  considerable  variation  ;  but  as 
Haller  and  Richat  have  stated,  it  seldom  happens  that 
any  ve.^l  offers  more  tlmn  twenty  successive  division^, 
from  its  commencement  to  iu  last  ramifications. 

Each  vessel  is  generally  considered  to  be  cylindrical 
"&  fififore,  but  Mr.  Hunter,  who  performed  several  ex- 
periments upon  this  subject,  states  that  the  art«ries  are 
conical,  the  narrow  end  of  the  cone  being  placed 
towards  the  heart  ;*  we  may  therefore  regard  the  vas- 
colar  system  as  representing  a  cone,  not  merely  in  its 
totality,  but  also  in  its  indi>idual  parts. 

TTie  mode  according  to  which  the  branches  proceed 
from  their  trunks,  varies  in  tlie  several  regions  of  the 
body.  In  some  places  the  vessels  bitiircate.  and  thus 
terminate  in  two  branches,  as  in  the  biiiircatioa  of  the 
aorta,  of  the  common  iliac  artery,  of  the  common  caro- 

Jlm„p,;  '  Tie*l«  oil  iho  Blood,  vol.  i.  p.  297. 
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t}dt  'k.    a  sbiQar  dbpoaitiafi  is  oceuiosaOjr  o1 

in  the  reooitt  s)-stcm.  in  which,  htmtrw,  the 
Uttraoed  ia  the  of^xxnte  directioo,  or  from  the 
toward*  the  trunks  j  this  is  seeo  in  the  fonnatioD 
tlu  iafenor  cava  by  the  jtuurtioD  o(  th«  two  coonw* 
Uiac  vetn».  The  saute  amngeiaeot  kIm  cxbts,  but  in 
aik  iofcriur  degnw,  to  th«  absorhiog  systen.  t  >.< 

.,.<TbQ  aog^  which  the  vtHMh  form  in  dividit^  are 
rarioiu  «ize»,  although  they  uv  genendly  rooK  or  1 
acute,  approaching,  according  to  lialler,   the  measi 
ment  of  45*.     The  ve&^eU  of  Uk  extresnities  diride  in 
branches  at  a  small  angle,  and  the  spcnuatic  artiTiKST 
and  veins  are  connected  witii   the  aorta  aod  tuftrtvr 
cam  respectively,  at  still  more  acute  aogles.   .  In  the 
ckcst,  in  the  abdomen,  and  occasionally  in  the  limbft,] 
the  large  vessels  form  with  their  trunks,  an^W  whictki 
approach  90° ;  this  is  the  disposition  of  the  gn.-at  arte~- 
ries  whkh  arise  from  the  arch  of  the,  aorta ;  also  uf  the 
intercostal,  the  coeliac,  the  articidur,  the  tanud  artertes^t 
&c.     A  similar  arrangement  is  obser^'cd  in  the  termina- 
tions of  the  renal,  lumbar,  and  internal  ju^ar  reins ; 
and  likewise  in  the  junction  of  tbe  thoracic  duct  with 
the  subclavian  vein.     It  occasionally  happens  that  th< 
angles  of  division  are  obtuw,  iis  in  the  instances  of  the« 
upper  intercostal  and  coronar)-  arteries.     In  some  rgore  ' 
rare  examples,  tbe  ai^Ie  is  so  open,  that  the  vessels  are 
recurrent,  as  in  the  spinal  arteries,  and  in  the  recuircnt' 
vusAels  of  the  different  articulations.     It  has,  however,'  ' 
'been  well  observed,   that  those  branches  which  uppear  ' 
to  form  obtuse  angles  with   the  tnmk,  come  off  in 
rwltty  at  acute  angles,  and  that  it  is  only  from   their' 
immediately  forming  an    inflexion    and   altering    their'' 
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course,  that  they  have  the  ftppeftrance  of  aming  at- it 
l(irg*  angle.""  vj  "v  »di  ai 

•'There  are  but  few  gentml  principles  thtit 'c8Ji''bi( 
itpduced  from  the  preceding  observntions  concerning 
[h*  rfinsions  of  Ihp  viiscular  system.  It  is  endcnt; 
how'ercr,  thftl  as  this  system  Ls  disposed  in  the  form 
of  a  cone,  of  which  the  apex  corresponds  to  the  heturli 
tlie  Wood;  as  it  passes  from  that  organ  towards  the 
distant  ramifications  of  the  arterlRl  system,  must  cirJ 
culote  in  a  space  which  gradually  enlarges ;  and  on  the 
contrary,  that  the  contents  of  the  veins  and  absorhents 
inwtbe  propelled  through  channels  which  successively 
deenWc  in  size  as  they  approach  the  heart.  It  vn\>i 
also  remarked  by  Mr.  Hunter,  that  in  the  ■k-icinity  of 
the  \'entricfes  the  arteries  arise  at  lflrj»e  angles,  by  whidi' 
mecbimism  the  force  of  the  circulation  is  diminished;' 
while  at  a  distance  fiv(m  the  heart,  the  branches  fonn 
very  small  angles  xsith  their  trunks,  so  that  there  M^' 

but  little  opposition  to  the  free  current  of  the  blood.      '" 

A 
ANASTOMOSIS  OF  VKSilBLS.  „] 

jiThe  various  parts  of  the  vascular  sj-stem  freely  com-i" 
municate  in  all  parts  of  the  body,  by  means  of  what' 
are  called  amutcmiosing  branches.  This  arrangement  i»' 
more  developed  in  the  lymphatics  and  veins  than  in  the 
arteries  ;  the  communications  are  also  more  frequent  iW 
the  small  than  in  the  large  vessels,  although  they  ara>> 
uflten  observed  between  trunks  of  considerable  magni-' ' 
tiidey;<i  '"' 

li.  The  most  ordinary  species  of  anastomosis  ig>» 
that  which  results  from  the  union  of  two  vessels  in  ibe-i 
form  of  an  arch  ;  this  disposition  (exists  in  the  vessels  of" 
the  mesentery,  mesocolon,  and  kidneys ;  it  is  also  met 
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with  MToAnd  the  joints'.'md  goo^rally  Id  all  the  BmaBer 

vessels  of  thL-  body. 

'*''^.  The  second  kind  of  cotnmunicntioo  is  established 
by  means  of  liirge  iind  UKiially  short  branches  which 
extend  Iielwean  two  neij^hhourinjf  trunks.  Such  i»ri>  the 
anastomoses  of  the  two  anterior  cerebral  arteries  with 
each  other,  and  of  the  internal  carotid  with  the  pO)<tcnor 
cerebral,  where  they  form  the  circle  of  Willis  ;  of  the  two 
umbilical  arteries  at  their  entrance  into  the  placenta ;  of 
the  umbilical  vein  with  Ihe  interior  cava  by  means  of  th« 
canalis  ononis  ;  and,  lastly,  of  the  superficial  veins  atid 
lymphatics  of  the  extppmities.       - 

3.  The  last  species  of  anastomosis,  is  common  in 
the  venous  and  lymphatic  systems,  but  \ery  rare  in  the 
arterial ;  it  U  produced  by  two  vesxela  uniting  at  aa 
acute  angle  in  order  to  form  a  third.  There  are  many 
examples  of  this  disposition  in  the  veins  and  l^mpbitio 
of  the  extremities  and  trunk  ;  and  also  in  the  uoiotD  of 
the  two  vertebral  arteries  where  they  form  the  trunk  of 
the  basilar,  and  of  the  two  anterior  spinal  arteries.     nU 

The  connexion  by  anastomosing  branches,  is  ^neraHJrj 
established  between  neighbouring  vessels;  but  there  are^ 
instances  of  communications  being  formed  between  vonr 
distant  tnmk.i.     Thus  the  subclavian  and  iliac 
are  united  by  means    of  the    internal   mammary 
epigastric  arteries ;  and  the  inferior  and  superior  i 
cavfc  communicate  by  the  ^*ena  azygos. 

Many  circum^itimces  influence  (he  freedom  of  anas*] 
tomosis  in  the  different  parts  of  the  vascular  system. 
In  the  first  place  the  communications  become  more  firo- 
quent  in  proportion  to  the  minuteness  of  the 
and  their  distance  from  the  heart.     This  fitct  k 
dered  very  evident  hy  cxanuning  any  transparent  paitri 
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tolivii^  animal  with  the  microscope,  whea  it  is  seen 
that  the  small  vessels  form  a  most  intricate  pluxus,  in 
which  the  lluicU  circulate  with  amazing  facility.  The 
situation  and  Uit^  degree  of  exposure  to  which  the  ves- 
sels are  suhjected,  affect,  in  a  striking  maimer,  the 
number  and  size  of  their  inosrulations.  Thus,  the 
blood^ve^^sels  and  lacteaU  of  the  mesentery,  which  are 
coutinually  influenced  by  the  action  of  the  abdominal 
muscles,  and  by  the  peristaltic  motioD  of  the  intestines, 
are  pre-eminently  distingimlted  by  the  multitude  and 
volume  of  their  anuKtomosiiig  branches.  A^^a,  in  the 
extremities,  Uie  articuhur  arteries  freely  communicate, 
because  they  are  necessarily  compressed  in  the  move- 
ments of  the  joints;  and,  for  a  similar  reason,  the 
superficial  veins  and  lymphatics,  which  are  ejtposed  on 
the  surtiaioe  of  the  body,  unite  with  each  other  more 
frequently  than  the  deeper -sealed  vessels.  There  is  still 
another  circumstance  that  has  u  decided  elfect  on  the 
freedom  of  luiastomoHis :  1  allude  to  the  importance  of 
the  organ  to  ■  which  the  vessels  are  distributed.  The 
brain  affords  a  remarkable  illustration  of  tiiis  statement: 
itj  is  well  known  that,  at  the  baae  of  this  organ,  the 
arteries  ore  joined  to  each  other  by  the  large  brunches 
which  constitute  the  circle  of  Willis. 

Nature  appears  to  have  employed  two  methods  for 
securing  the  circulation  of  the  different  parts  of  the 
body;  the  first,  and  the  most  essential,  is  the  anasto- 
mosis of  the  vessels  ;  the  second,  which  ought,  perhaps, 
to  be  regarded  as  subservient  to  the  former,  is  the  trans- 
missioQ  of  the  fluids  which  belong  to  any  particular 
region  or  organ,  through  two  or  more  ehunui-ls,  in- 
stead of  through  one  trunk.  The  latter  provision  is  ex- 
emplified in  the  fore  arm,wluch  possesses  four  principal 
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Hml  dffon^  fear  tnfetOr  M^eptadeal  cHili. 

Ue  <>f  bein^  Encreaaed  to  a  sasfnaap ^■— ^i  vftaKHT 
there  H  mT  mtemptkm  to  tke  ordaMT  flow  af  the  A^ 
intemjr  flai«k.*  1  sfaafi  amir  ^li^  fW  JiDjah^ 
proofit  tn  fspport  of  thu  poskioB.  The  aofta  h^  fi^' 
qiwocH  been  tied  ia  **»««mK  of  coasiilerabie  liii  mlA' 
perfect  SKceK;  it  has  also  been  foamA  taiaely  olfie- 
rated  in  (fiftrent  parts  of  its  mane,  in  iW  hvnna  ndK 
jeet ;  in  one  case  the  dontre  occuwed  aa  Ufh  ■■  the 
tcnntnation  of  its  cunalurv.  Many  cases  aie  iriMted  in: 
whidi  the  inferior  eava,  tbe  internal  jb|.ii1ii  .  and  tke 
iBae  mm,  bare  been  oUitiTalHl ;  and  Dr.  Ifaa^j  lii 
reeorded  a  cane,  in  wbicfa  tbe  sapmor  aen  and  Ike  Mk 
indidavian  vein  were  afanost  dosed  hr  the  pRacMeotf 
an  aneonsmal  tomoor.  Lastly,  the  trunk  of  tlidbnb 
ractc  duct  has  been  tied  by  Flandrin,  Dnpuytna,  mA 
othcm,  and  Rereral  of  the  aninnls  recofcrcd.  '  It  oqghtt 
to  be  stated,  however,  that  the  last  named  ihiitiinjawliiJ' 
pbyftiologist  has  discovered,   that  io  the  aniinyswluoli' 

*  It  WM  apOQ  thn  principle  tint  Ibe  modtm  opcnItH  tm  i 
ytHcmtd  ID  (he  year  I7S5  b;  Mf.  Hunts,  Cor  tbe  cor  a(  la  t 
Ibe  hna.  SufaMqaeotty  to  Aria  grand  impto^-oBait,  tb*  csiemri 
bMD  Memd  bf  Mr.  Aberoetfa;;  the  nbcbTiM  artery  bdow  A*  danEl«1 
by  Mr.  Kcate;  (be  coiDinoo  cuotid,  b;  Sir  A.  CoofV;  tbei 
above  the  eUvicle,  by  Hr.  RamtdeD  j  (he  Ri(enial  0^  utar.  by  Dr.  1 
the  Merh  ionontnala.  by  Dr.  Mott,  o(  New  Yoit ;  aad  hHMy, 
miMi  MXtt  i(Klf,  by  Sii  A.  Cooper.  Tbw  iHi  of  dMiagoiibBd  auMi  ii«B»: 
aiooDg  the  many  gratifying  proob  wbicb  iiugb(  be  nwotawed,  tf  the  gnai'.' 
beocfltt  that  haTC  been  conferred  on  faaokind  by  the  talealt  and  hdmn  «(• 
EngliA  wigtom.  '  •■■\ 

The  reader  ii  wlbrrtd  for  a  *ery  cacellent  accooat  of  (be  nmtaimmt^^ 
coainMnieo(ioi)t  of  the  arterira  Iwlooging'  to  the  iippv  tod  loi«ares(iBaailie«>h 
Jo  the  TmliM  on  AneurUn,  by  Scarpa,  (miHlated  by  WUorl,  ^  i^.t^rmfii> 
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survived,  it  vroa  poxsiblf.  to  injvct  ijuick^^ilwr  from  the 
^doinintU  portiun  uf  the  duct  into  tlie  HuWIavian  vein^ 
the  mcrcur)'  pimsing  through  some  large  lympUatio 
veoseU,  which  proceeded  ftom  helow  the  ltg&tHre,,ftn(t 
opened  in  the  vein  of  the  neck.*  r,,    ,i.) 

-lit  it  aiinmt  needless  to  add,  after  what  has  beei^i 
stated,  that  the  great  ug«  of  aoaatoinosifi  is  to  facilit^ito, 
the  circuhUioo  uf  the  iluids,  by  preventing  any  interrupt; 
tit}n  to  their  current  in  the  vnriouii  ot^nns  of  the  body^ , , 

iJhe  vessels,  end  particulnrly  the  trunks,  generally, 
pass  in  a  straight  direction,  so  that  their  course  mon, 
of:  less  corresponds  with  the  long'  axis  of  the  body  ;i 
there  arc.  however,  mimy  deviations  from  Uiis  di«po-i 
aitioni'  The  small  vesscU  do  not  observe  any  constant 
arrniigcmcnt,  idthougb  in  raost  places  they  present  aili 
arborescent  ur  reticulated  appearance.  The  arteries  be-i 
longing  to  organi>  which  are  suliject  to  considemUle- 
changes  in  their  volume,  figure,  or  situation,  are  ctitttJni, 
guished  by  the  flexures  they  describe  in  their  course  ;> 
there  are  examples,  in  tlie  vciiscls  of  the  uterus  during, 
the  colargcmcut  of  that  viscus  in  pregnancy,  in  those  ofi 
the  stomach,  the  intciitinBl  canal,   the  lips,  tongue,  &c.| 

■  Tbe  most  KiTuukaMe  lattmce  1  un  wquaintid  will),  of  th«  powen  of 
Ilw  MaMoraMing  circulation.  CH:i:umd  in  «  dof^  on  wliicli  my  Inlc  hmUier, 
in  <feo  pMMBoe  of  loveml  of  hit  fneiidi.  ptrioraii^  llii?  folluwiag  cxiH-iimeob. , 
fto  finttied  llic  ikbdomiDil  noila.  nnil  when  thtuiimal  had  rccovciixl  (lom 
that opctation,  h«»ecut«d,  U  iaWnilt,  ili«  carotida  aiul  l\vi  gmt  iruuU  of 
ttw  witeiiDr  extfcrailic^  so  thil  Ihe  whole  raucM  pf  ihe  citculMiun  mud  hava  r. 
bMO  literocl.    Tlw  dog.  which  wu  of  leiy  Iti^e  tiw,  iurviv«d  ftll  ih«)e  ope- 
ratMiit  fend  appeared  lo  eDJojr  it*  ordinary  hwltli.    It  uuluckilji  happened, 
that  lhi>  animal  wai  al   Birmlaghnn),  when  no  sUcm  of  hydrophobia  pr»>, 
vailed,  and,  owing  to  iiegligmct^,  il  acaped  mto  thu  i<ltMt>,  and  wai,  in  all 
probability,  doilroy^ii  by  some  of  Ihe  people,  who  hud  orden  frotn  U>c  nugit- , 
taam  to  kill  all  doga  foiuid  abroad.     Alliiough  rasny  attempt*  wer«  inad«  lo 
ducovcT  ih«  liody,  they  vric  uoiuocMafui ',  to  Ihul  litem  *as  no  opportunity-. 
of  aatatainiag  bj  irint  fuv  channotethccuculalioo  waa  carried  od. 


baooM.  hf  wlBcfc  iliiiyiii«Ttte  cwnM  of  Ite  Uooi 
it  iBBeerially  tbAfwtd-*     In  the  rttnmtw*.  the  tatm- 
ni  ela*6citr  of  the  wtb  toabs  np  Ifar  the  de6ci«BCf 
Of  tniwf  i!BJ  (Mors,  wfucn  w  met  wiIb  itt  the  ▼•scvdv 
Wfttem  tit  the  head  and  libdofBeB. 
'  IV  raweb  are  aeaHr  STimDetneil,f  ihliniigfc  tlMvv 
an  many  ecevptiona  to  this  obacmlioa      The  want  of 
ijiuiitrtiy  is  particnUrfy  rvidnt  tn  th«  gnat 
tnmlu ;  as  the  aorta,  arteria  innoininata,  ad6ae 
Tctue  cavie,  thonctc  dart,  tec.     On  tlu  contrmrr,  bi  At 
bead,  neck,  and  extremities,  the  vessels  on  the  two  sidea 
of  the  hody  nearly  rorrt-ipond. 

Thtr  coune  of  the  different  msek  is  mAject  to  pvat 
vamtion  as  to  ita  extmt,  but  ^meraUy  the  braorhes  pro- 
ceed firom  their  tninkii,  in  the  neigbbourfaood  of  the 
organs  to  whirh  they  are  distributed.  In  a  few  in- 
•ttaoea  a  contnnr  tlinposition  is  observed ;  thus  the 
spermatic  veasels  take  a  long  course  before  they  reaeh 
their  deHtination  ;  but  even  in  these  cases  the  cootra- 
dinion  is  rather  apparent  than  real,  and  is  readily  ex- 
plained when  it  is  recollected,  thnt  the  tesd-s  and  o\-aria 
are  placed  io  the  fcetus  near  the  aorta  and  the  inferior 
cava,  with  which  the  spcnnatic  arteries  and  veins  are 
respectively  connected. 

The  number  and  the  size  of  the  venscLi,  nnd,  con«^i 
qucntly,  the  quantity  of  fluid  which  they  carry,  are  cd^H 


*  ll  ipfNttn,  Uiil  Ihr  IoiIuoomcb  ofatarnl  ic  certMD  vchbIi,  depend^  in 
•OTH  caw,  on  mcmued  local  Miwn;  toA  In  ollMn,  on  the  ob«ructjon 
whidi  M  olSnrd  Io  Ih*  (it*  cirrulabos  of  Ibe  couUianl  fluid*.  Tba  laOo- 
OMB  cf  Um  Tanner  cnuw  it  etbitikUd  in  ih*  rlwngn  which  lh«  uMaa  i 
wdngo  during  gaNrtion ;  and  thM  of  the  lalter,  id  Ihe  pcoduclnn  of  i 
vttai*  la  dw  Icp. 
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treinely  uoeqmd  in  the  different  structures  of  the  body. 
It  rarely  buppeos  that  an  organ  does  not  receive  suvcrul 
vesiiels,  which  frequently  arc  durivt-d  from  distinct  trunks, 
and  which  usually  <iivide  and  BniuitomoKu  with  each 
other  previous  to  terminating.  Tiie  Ixxlieii  tliat  are  si- 
tuated on  the  median  Une,  receive  two  vetisels  of  the 
SUM  Dune,  the  one  right,  and  the  other  left ;  this  i» 
Bcoo  in  the  brain  and  spinal  cord,  in  the  nose,  tongue, 
larjnx,  bladder,  penis.  &c.  Some  of  these  organs  have 
more  than  two  veKseht,  thus  tlic  brain  and  tliyroid  gland 
posiieAS  four  each,  and  thv:  spinal  curd  receivcK  a  great 
number  of  branches  from  the  arterieii  of  the  neck,  chciit, 
and  abdomen.  The  bones,  mu.scles,  ner\'es,  glands,  &c. 
are  also  euppUed  by  several  arteries  which  penetrate  by 
different  points  of  their  surface.  On  the  contrary,  the 
spleen,  the  kidney,  and  the  eye,  only  receive  one  artery 
and  one  vein. 

fi-i  The  trterieit,  veins,  and  lymphatics,  uAer  they  have 
entered  the  suhstiinee  of  the  organ:),  divide  and  subdi- 
vide, till  at  length  they  become  so  extremely  minute  tliat 
they  escape  the  naked  eye.  If  the  microscope  is  em- 
ployed, it  will  be  seen  that  the  small  branches  still  coa- 
tUQue  to  divide,  and  that  ultimately  they  form  by  their 
communications  a  very  beautiful  and  intricate  plexus. 
The  termination  of  the  vessels  offers  so  many  important 
points  for  investigation,  that  I  shall  defer  the  wjnsidera- 
tjon  of  the  subject  until  the  properties  of  the  arterial  and 
venous  systems  have  been  described. 
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"•    UftQANIZATION  or  THE  VA8CULAII  8YBTBM.  < 

TuK  blood-x-esHels  and  l^inphnlid  are  compus(!<l  ofi 
certain  layers  or  tunics,  the  number  and  cburactcp.^ 
which  vary  considerably  in  the  three  ordem  of  vessdi- 
In  the  present  day  it  is  admitted  that  the  arteries  and 
veins  posM^s  three  coats,  hut  with  nspoct  to  the  ab- 
sorbents, they  have  only  two  membranes. 

The  internal  coat  is  the  most  important,  because  it 
extends  throughout  the  va.'tcuhir  system,  nnd  nlthouf^ 
in  tlio  different  divisions  of  this  system  modihcations 
may  be  observed  in  its  structure,  yet  it  appears  to  pos- 
sess in  alt  parts  essentially  the  Bamu  properties.  It  is 
very  thin,  whitish,  and  olmost  traosparfnl ;  when  ex- 
amined with  the  naked  eye  there  is  no  appearance  of 
6bres,  nor  have  I  been  able  to  delect  any  with  the 
microscope.  Dr.  Hotlgkin  and  Mr.  Lister  slate,  bow- 
ever,  that  the  internal  membrane  of  the  arteries  consists 
of  extremely  delicate,  smooth,  and  uniform  fibres,  which 
are  tortuous  and  malted  together  in  an  intricate  plexwt. 
In  proportion  to  its  thickness  this  coat  is  very  dense 
and  resisting,  so  that  it  is  capable  of  supporting  by 
itself  a  considerable  column  of  (quicksilver ;  it  is  also 
extensible  and  elastic. 

The  inner  surface  of  the  lining  membrane  is  perfectly 
smooth,  and  is  moistened  by  a  thin  and  rather  unctuous 
fluid,  which  has  a  g^'ent  rcscniblaiice  to  the  secretion 
of  the  serous  membranes.  It  is  an  interesting  question 
to  determiue  what  is  the  source  of  this  liquid.     Is  it 
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formed  like  the  fluid  of  the  peritoneum  and  similar 
structures,  by  a  secernijig  procesa  during  lite ;  or  is  it 
produced  after  death,  as  Bichat  is  inclined  to  believe, 
by  a  traosudatiou  like  that  of  the  bile  through  the  gall 
bladder  ?  Or,  again,  does  it  merely  consist  of  a  small 
([uiintity  of  &crum  that  remains  in  the  vessels  nAor  the 
expulsion  of  the  bluod?  A  careful  vxumination  of  this) 
tunic,   both  in  its  hcaltliy  and  morbid  states,  has  con-*/ 
vinced  me  that  it  ia  very  analogous  to  the  serous  mort'I 
branes.     In  its  natural  condition  it  has  a  glistening/ 
and  shining  appearance,  which  I  believe  is  never  pre^n 
sented  by  any  surface  that  is  not  habitually  moistened 
by  B  secreted  fluid.     Innumerable  caxes  are  related  by-* 
writers  on  surgery,  which  prove  that  the  lining  coat  isi 
very  liable,  like  the  serouii  membranes,  to  the  adhtsivei 
form  of  inflammation ;  tlius  when  tbe  arteries,  veins,  or 
IjinpbaticK  are  inflamed,  fibrin  is  &e<|uently  poured  out/ 
on  the  inner  surface,  and  the  tubes  become  cIosed,/itiff|ff 
in  fetal  cases,  flakes  of  the  efliised  matter  are  observeAl 
in  the  vessels.     Tbe  same  effect  is  also  produced  wheat 
arttfiw  are  secured  with  the  ligature,  or  are  woundedi 
by  accident.  "4 

The  external  surface  is  uniM  '^^  tbe  next  coat,  from<i 
which,  however,  it  may  be  separated  without  difficulty,! 
particularly  in  the  arteries.  ui 

o-The  internal  tunic  assists  in  the  circulation,  by  ftir-jt 
ntshing  a  polished  surface,  along  which  the  blood  an(l> 
lymph  readily  flow ;  ami,  by  its  density,  it  prevents  the 
escape  of  the  contained  fluids  out  of  their  proper  chtm-^ 
neU.  It  also  forms,  in  many  parts  of  its  extent,  par--! 
ticularly  in  the  veins  and  lymphatics,  semi-lunar  folds, 
which  are  distinguished  by  tbe  name  of  valves. 
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The  second  or  middle  coat  u  very  evident  in  the 
arteries  and  in  tbt;  krge  veins,  but  it  is  not  distinct  in 
the  smaller  veins,  and  in  the  absorbing  vessels  it  c«d- 
not  be  perceived.  This  tunic  is  composed  of  a  peculiar 
fibre,  vhich  is  considered  by  many  anatomists  to  be 
muKcular,  while  others  regard  it  as  being  formed  of  a 
peculiar  substance,  which  is  called  by  the  French  writers, 
the  yellow  or  tltusHe  tiasuc.  The  fibrous  membrane  is 
opake,  firm,  elastic,  and  brittle  ;  it  is  of  a  yellowish 
colour  in  the  arteries,  and  reddi.sh  brown  in  the  veins. 
It  has  few  properties  in  common  in  the  tvo  sj-stems, 
but  in  both  it  is  endowed  witli  a  contractile  power, 
which  enables  it  actively  to  assist  in  the  circulation  of 
the  blood. 

'"•The  external  coat,  also  called  ceUular,  eUuHc,  &c., 
exists,  under  \*arious  modifications,  in  most  parts  of  the 
vascular  system.  It  consists  of  condensed  and  fibrous 
cellular  substance,  which  has  a  yellowish  white  colour ; 
it  is  remarkably  elastic,  and  by  its  firmness  it  givM  to 
the  vessels  the  principal  part  of  their  strength  in  th« 
longitudinal  direction.  Scarpa  contends  that  this  cover> 
ing  ought  not  to  be  considered  amongst  the  component 
parts  of  the  vessel ;  lie  says  that  it  is  merely  an  adven- 
titious  sheath,  furnished  by  the  common  cellular  mem* 
brane,  which  keeps  the  vascular  organs  in  their  situa* 
tion,  and  connects  them  with  the  surrounding  parts.* 
This  opinion  is  incorrect,  for  a  careful  inspection  of  an 
arterial  trunk,  shews  that  the  clastic  coat  is  distinct 
from  the  loose  cellular  tissue  bv  which  it  is  united  to 
tlie  neighbouring  organs,  although,  as  elsewhere,  there 
is  a  general  connexion  between   the  two  parts.     Hie 

*  TmtJK  OQ  Atiruriim,  p.  99- 
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internal  surface  of  the  elastic  tunic  is  dense,  and  so 
closely  Joined  to  the  middle  coat,  that  it  is  very  difficult 
to  separate  one  from  the  other ;  it  is  indeed  supposed 
by  Bichat,  tliat  in  the  arteries  the  fibres  of  the  latter 
coat  are  inserted  into  the  former.* 
.,  .The  blood-vessels  and  lymphatics,  like  all  other  organs 
of  the  body,  arc  provided  with  proper  vessels,  which  are 
called  the  tfosa  vatonm.  The  small  nutrient  arteries 
arise  from  the  neighbouring  branches,  and  rarely,  if 
ever,  from  the  vcmd  itself  to  which  tbey  are  distributed. 
They  may  be  distinctly  seen  ramifying  in  the  loose 
cellular  stubslance  that  covers  the  larger  vessels ;  they 
aflerwards  penetrate  to  the  fibrous  coat  in  which  th«y 
principally  appear  to  terminat«,  although  there  is  no 
doubt  that  the  most  delicate  branches  extend  to  and 
supply  the  internal  membrane.  The  presence  of  lym- 
phatics is  assumed  rather  from  what  happens  in  disease, 
than  from  any  actual  demonstration  of  their  existence. 
It  is  said  that  they  have  been  observed  with  the  micro- 
scope, and  also  that  they  may  be  injected.  In  many 
morbid  states  of  the  vascular  system,  their  action  is  ren- 
dered very  apparent ;  thus  the  intemiJ  tunic  is  occa- 
sionally destroyed  by  tdcerution ;  and  again,  when  an 
artory  has  been  tied,  the  ligature  is  detached  by  a  sirni* 
lar  process  affecting  the  external  coat. 

The  nerves  of  the  vessels  are  numerous,  although, 
6rom  their  smalt  size,  they  cannot  be  traced,  except  on 
the  large  branches.  It  it  generally  supposed  that  the  ner- 
vous s\ipply  is  derived  principally,  or  entirely,  from  the 
ganglions  of  the  great  sympathetic  ;  but  it  !s  certain  that 
,i^c  nemis  vagus  furnishes  filaments  to  the  pulmonar)- 


*  AasLOco.  t.  i.  |>p.  371  tad  286. 
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v«i<i«la,  and  it  appears  that  in  the  limbs  the  nerves  arc 
dwiveti,  at  lenst  in  pari,  from  the  ccrebrcspinal  sjBlc-m. 
/S  shall  conclude  these  observations  by  stating,  in  tbs 
words  of  a  most  intelligent  and  judicious  writtir,  that 
"  the  arteries  (and  also  the  vems  mid  hpnphaiies,)  arc 
supplied  not  only  with  small  arteries  and  veins,  but  al&u 
with  abKorbents  and  nervcK,  and  hare,  in  these  respects, 
a  simitar  organization  to  the  other  soft  part£  of  the  body. 
This  structure  makes  them  susceptible  of  every  change 
to  which  living  parts  are  subjected  in  cummoQ ;  enables 
them  to  inflame  when  injured,  and  to  pour  out  a  coagu- 
laling  lymph,  by  which  the  injury  is  repaired,  or  the 
tube  is  permanently  closed.* 

The  properties  and  functions  of  the  vessels  will  be 
tepamtely  considered  in  the  articles  on  the  arterial, 
venous,  and  I)'mphatic  sy»tem5. 
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The  vascular  system,  like  alt  other  parts  of  the  animal 
body,f  attains  its  full  perfection  only  by  degrees,  and  as 
its  organization  is  very  complex,  it  presents  diverse  ap- 
pearances in  the  successive  stages  of  its  development, 
some  of  wliich  bear  a  strong  resemblance  to  the  circu- 
lating organs  of  the  inferior  animabi.  Several  modem 
physiologists,  amongst  whom  may  be  mentioned  Home, 
Rolando,  and  Serres,  have  endeavoured  to  ascertain  the 
laws  according  to  which  the  formation  of  the  heart  and 

*  Di..fone*  on  the  {^roc.tmployedbjr  Nature  ii)nippTcnio(llKtBortlui9t,p>j. 
t  S«p.77,  p.  St. 


THE  VASCULAR  SYStTBM.  90S! 

blood-TCssels  is  regulated.  I  bHrU,  in  the  following  ob-- 
servations,  principally  avail  myself  of  the  ItiminouB  rc> 
count  of  this  process,  which  has  been  published  by 
Professor  Meckel.* 

'"  In  tracing  the  changes  that  occur  in  the  vascular  sys- 
tem, there  are  four  principal  points  which  it  is  desirable 
to  determine :  1 .  The  order  according  to  which  the 
different  parts  of  this  system  first  appear.  2.  The  ar- 
mn^ment  wiiich  these  parts  observe  at  their  primitive 
origlD.  8.  The  relation  which  exists  at  different  jjoriods 
between  the  organs  of  the  greater  and  lesser  cirCTdation. 
4.  'ITie  proportion  between  the  number  and  capacity  of 
the  different  orders  of  vessels  in  the  several  epochs  of  life; 
"•'li'  In  attempting  to  ascertain  what  part  of  the  vas- 
cular system  is  first  developed,  we  are  obliged  to  judge 
rather  from  the  phenomena  that  occur  in  the  process  of 
incubation,  than  from  any  positive  observations  that 
have  been  made  in  man,  or  in  the  mammiferous  animals. 
It  may  be  stated,  with  tolerable  certainty,  that  the  wins 
of  the  vesicula  wmhilicaUs,  which  in  the  human  o^iun 
corresponds  with  the  membrane  of  the  yolk,  or  vitellary 
sack  of  the  incubated  ogg.f  are  the  first  which  become 
apparent.  The  exact  nature  of  the  connexion  that  exists 
in  the  beginning,  between  the  umbilical  vesicle  and  thtt 
embryo,  is  rather  obscure,  but  it  is  supposed  that  the 
cavity  of  the  former  communicates  witli  the  iotcstiital 
canal  of  the  latter.  It  is  evident  that  up  to  the  second 
mffnth  the  vesicle  is  connected  by  an  artery  and  a  vein, 

'^  Wwi.  d'Aniil.  I.  i,  p.  U3.  ((  up 
t  The  iDitoit;  of  Ibe  vEsicula  umbilicjilis  with  ilie  lutiica  trylbrotdw, 
which  ii  uxn  m  Ihi;  nva  of  tome  mammilia.  irai  orrginiUly  obifrvcd  by  Kn- 
iiieoliach.    Tim  ujubilical  vtBicIt  ha>  been  frpqucolly,  bul  i(icoa«ci)y  cooi* 
pared  to  the  ailaoloid  mcnibranc  of  qiiadtupedi. 
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#iQi  the *wfteTs  of  tKe'inescftf*iyVth«W  emAAMO^tiu^ 
Tesseb  are  therefore  called  vaaa  omphaio-mesenteriea* 

■2.  The  vessels  of  the  incubated  egg  first  appear  under 
the  form  of  minute  vesicles,  or  rather  of  rounded  spaces 
which  are  formed  in  the  rltellary  membrane,  and  which 
are  filled  with  a  viscid  fluid.  These  spaces  are  at  finl 
isolated  and  distinct  from  each  other ;  but  ^aduaUjr  io^ 
creasing  in  number,  they  constitute  a  rery  nunified  vu- 
cular  network,  which  soon  contains  real  blood.  The 
minute  vessels  of  this  plexus  unite,  and  at  length  form 
the  trunk  of  the  omphalo-roesenteric  vein.  These  ves- 
sels, in  their  origin,  do  not  possess  distinct  parietes ; 
they  are,  in  fact,  mi^rely  canals  hollowed  in  the  sub- 
stance of  the  yolk-bag ;  hut  insensibly  this  membrane 
becomes  thickened  around  the  cauRls,  and  thus  forms 
the  rudiments  of  tlieir  walls,  which  are  prt^essively, 
but  slowly,  perfected. 

3.  The  omphalo-mesenteric  vein  being  thus  formed, 
passes  from  below  upwards,  and  terminates  in  a  vein 
which,  ascmding  perp«ndicidurly.  Is  dilated  at  tlie  point 
where  the  heart  is  ultimately  formed.  The  aorta  arises 
from  this  dilatation,  and,  by  its  branches,  distributes 
blood  to  the  different  organs  ;  the  corresponding  veins, 
and  also  the  omphalu-mescnteric  artery,  appear  nearly 
at  the  same  time.  It  is  most  probable,  that  the  umbi- 
lical vessels  are  developed  in  the  same  order  as  the  om- 
phalo-mesenteric, which  they  seem  to  supplant;  that  is 
to  say,  the  vein  lirst  «nd  the  arteries  afterwards. 

*  A  Mnjecture  hu  btrn  ofknA  \>y  Mwkd  which,  in  part,  u  oppowd  Id 
Ihd  ■tiriifi  ihin  liprlnii  Ilv  iluak.4  ii  »  |>I^>)l■bi^,  (ruin  lh«  eioinlDUMa  of  (bo 
fwoulu  fjrrtun  in  Hcpliitloui  inanXcn,  ■i>d  (ram  ihe  mixk  in  which  thit  •)•- 
tcranfoniMd  in  Hm  uiimiU  kingdom,  Uial  the  aorlo  n  d««alopod  il tin  nma 
\iiat  nilb  Ibe  moM,  ot  <v«u  brfow  iImsi. 
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^  The  omphalo-mcsenteric  vein  opens  into  the  mescD- 
Icric  vein  of  the  embr>'0,  and  in  this  manner  communi- 
catee willi  tlie  vena  portee.  The  latter  vessel,  at  tliis 
penod,  constitutes  the  principal  trunk  of  the  venous 
system,  and  has,  at  its  superior  extremity,  an  enlarge- 
ment  which  corresponds  witli  the  situation  of  the  heart. 
Thi-s  organ  appears  in  the  form  of  an  imperfect  ring,  the 
left  ventricle  being  the  part  first  observed,  and  imme- 
diately afterwards  tlie  aorta  is  seen,  having  the  appear- 
ance uf  a  consideruble  diluUition  ;  at  a  rather  later  period, 
the  auricle  is  formed.  These  vesicle>«,  which  arc  sepa- 
rated for  a  lime,  Rubscquently  approach  each  otlier  and 
unite  HO  as  to  form  two  small  canities,  an  auricle  and  a 
ventricle,  each  of  wljich  in  the  sequel  becomes  double. 
Whilst  tJiese  changes  are  proceeding,  the  other  parts  oi 
the  vascular  system  are  advancing  in  tticir  grow^th.  The 
veaa  portsc,  which  originally  lies  behind  the  liver,  be- 
Ctmies  connected  with  tlie  umbilical  vein,  and  the  two 
vessels  then  ramify  in  tliat  organ  and  thus  communicate 
with  tlie  hepatic  veins.  A  trace,  however,  of  the  ori- 
^nal  course  of  the  .vena  porta)  remains  during  the  life 
of  tlic  fatus ;  this  vestige  is  the  caiutlis  venosus,  which 
extends  from  tlie  umbilical  vein  and  vena  ports  to  the 
inferior  cava.  In  some  instances,  from  an  interruption 
of  the  formative  process,  the  primitive  dit^position  of  the 
vena  portx  even  continues  in  after-life,  the  trunk  of  that 
vcsKul  parsing  heliind  the  liver  and  terminating  directly 
in  tlie  inferior  cava. 

In  proportion  as  the  development  of  the  heart  pro- 
ceeds, the  auricle  becomes  divided  by  an  imperfect  sep- 
tum, which  permits  a  free  communication  between  the 
two  cavities,  through  a  large  opening,  called  the  foramen 
ovale.     The  division  of  tlie  ventricle  is  effected  in  a 
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different  manner:  the  right  ventricle,  which  at  first  has 
the  form  of  a  smaJl  tubercle,  gradually  extends  towards 
the  apex  of  the  heart ;  it  communicates  for  some  tnw 
with  the  left  ventricle,  so  that,  in  the  principle,  ibe 
aorta  is  connected  with  both  ventricles.  Tlie  pidmonaiy 
artery,  which  is  the  last  of  these  central  parts  that 
presents  Uie  form  of  a  distinct  trunk,  arises,  in  the  first 
instance,  from  the  aorta,  and,  after  the  two  vessels  are 
scparati.^d  from  each  other,  they  still  commuoicatc  by 
means  of  the  camlis  arteriosus,  and  continue  to  do  so 
during  the  whole  period  of  the  fwtol  life.  The  pulmooary 
artery  does  not  possess  any  branches  till  the  eighth 
week,  when  two  may  be  discovered  passing  to  the  lungs. 
Hie  pecidiarities  which  have  been  briefly  pobted  out 
in  the  preceding  remarks,  have  a  very  striking  inftnence 
on  the  circulation  of  the  blood.  The  fwtus  derives  its 
support,  during  the  greater  part  of  its  existence,  from 
the  mother,  through  the  medium  of  a  peculiar  structure, 
which  is  termed  the  placenta.  The  umbilical  vein, 
Arising  by  nimierous  branches  from  this  body,  posses 
in  the  umbilictd  cord  to  the  abdomen  of  the  foetus,  and 
from  thence  to  tJie  longitudinal  fissure  of  Uie  livw. 
The  vein  having  reached  this  point,  distributes  many 
branches  to  the  left  lobe  of  this  organ,  and  at  the  trans- 
Terse  sulcus  it  forms  a  direct  communication  with  the 
vena  portec,  so  that  the  blood  of  the  two  veseela  ia' 
mixed  together,  and  afterwards  circulates  in  the  liver, 
from  wliich  it  is  returned  by  the  hepatic  veins.  It  ia 
calculated  that  four-fifths  of  the  fluid  carried  by  the ' 
umbilical  vein,  are  distributed  to  the  liver,  the  remaining  - 
fiflh  being  transmitted  directly  to  the  inferior  cava,  by 
means  of  the  canalis  venosus.  The  blood  arriving  at 
the  right  auricle,  from  the  iaferior  cava,  passes  princi- 
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pally  through  the  foramen  ovale,  into  Uie  led  auricle ; 
but  a  portion  of  it  mixes  with  the  blood,  which  is  re- 
turned  to  the  right  side  of  the  heart  by  the  superior 
cava,  and  the  two  streams  are  propelled  into  the  right 
Tentride,  and  from  thence  into  the  pulmonary  artery. 
The  larger  portion  of  the  fluid  that  enters  this  vessel  is 
dirttdy  con'.'cyed  into  the  aorta,  through  the  cannlis 
arteriosus ;  the  remain<ler  is  distributed  to  the  lungB, 
and  in  subsequently  returned  to  the  left  auricle  by  the 
pulmonary  thus.  In  this  cavity  the  airrent  from  the 
limgs  mingles  with  that  which  passes  through  the 
foramen  ovale  ;  this  common  mass  of  blood  ia  then 
driven  into  the  lefl  \'entTicle,  and,  by  the  contraction 
of  this  cavity,  it  is  forced  into  the  aorta,  where  it  meets 
%vith  that  portion  of  blood  which  traverses  the  arterial 
canal. 

a<Tlie  aortic  circulation  in  the  f(Btus  bears  a  consider- 
able resembhmce  to  the  snme  circulation  after  birth  ;  by< 
its  agency  the  blood  is  carried  into  all  parts  of  the  body, 
and  is  afterwards  returned  through  the  ordinary  course 
of  the  Tcnous  system.  There  is,  however,  one  grcat- 
poculiarity  that  it  is  essential  to  notice ;  each  internal 
iliac  trunk  gives  off  a  great  vessel,  culled  the  umhiliad 
artery,  by  which  chunnol  the  larger  part  of  the  blood 
that  is  contained  in  the  abdominal  aorta  is  sent  to  the 
fffital  portion  of  the  placenta. 

It  has  been  said  by  many  writers,  tliat  the  blood' 
which  njicends  from  the  inferior  part  of  the  body  to  the 
right  side  of  the  heart,  is,  by  tlic  mechanism  of  that 
organ  in  the  foatus,  almost  entirely  distributed  to  the' 
head  and  upper  extremities  ;  and,  on  the  contrary,  that 
the  blood,  which  is  brought  back  by  the  superior  cava, 
is  transmitted  into  the  descending  portion  of  the  aorta. 
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I  believe,  however,  that  the  p^Mniliarities,  which  really 
exist  in  the  circulation  tlirougli  the  heart  and  great  vesr 
scls,  hft%'e  been  exaggerated,  and  certainly  cannot  justify 
the  Htfltvment  of  Btchut.  that  thv  bluod  buforc  birth 
dc!Scril)«i  two  circles  which  intersect  each  otlier.  so  as 
to  <IeKcrilie  the  figure  8. 

I'he  peculiaritira  of  the  circulation  of  the  fa-tus  haw 
evidently  a  reference  to  its  dependent  mode  of  existence. 
Thus  the  nutritious  fluid  requires  to  be  carried  to  and 
A-om  the  motlier,  a  circumstance  which  explains  the 
necessity  of  the  umbilical  blood-vessels ;  and  again,  as 
the  placenta  supplies  tlie  office  of  the  lungs,  there  is  no 
occasion  for  the  blood  to  pass  to  tliosv  organs,  and 
hence  the  provision  of  the  foramen  ovale  und  canalia 
arteriosus.  In  proportion  as  the  fa'tus  approaches  the 
term  of  its  existence,  the  mechanism  of  the  vascular 
system  resembles  that  which  is  required  for  tlie  support 
of  extm-uterine  life. 

4.  The  capacity  of  the  vascukr  system  and  the  num- 
ber of  the  vessels,  exhibit  many  varrations  in  the  dif- 
ferent periods  of  life.  Tlie  heart  of  the  cmhr)'o  is  Inrj^ 
when  compared  to  the  body,  in  proportion  as  it  is  ex- 
amined early  after  impregnation.  The  relative  volume 
of  the  two  sides  of  this  orgiui  also  varies  in  tlie  adult, 
the  right  side  always  exceeding  the  left,  and  the  parietes 
of  the  latter  greatly  surpassing  in  tliickness  those  of  the 
former ;  in  the  fcetus,  on  the  contrary,  the  two  ventricles 
are  nearly  equid  in  size  and  in  thickness.  Tlie  most 
striking  differences,  however,  are  observed  in  the  ves- 
sels. In  the  child  e\-ery  part  is  more  abundantly  sup- 
plied with  these  organs  than  at  a  later  period.  In  old 
age  the  number  of  the  smaller  vessels  is  not  only  con- 
siderably decrtased,  but  the  structure  and  capacity  of 
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tlw  large  ones  are  very  much  altered ;  the  arterie6  art 
rendered  more  dense,  and  being  frequently  thickened 
frnd  ossified,  their  calibre  is  diminished;  the  veins  on 
•fhe  contrary,  although  their  texture  b  deteriorated,  we 
^nsiderably  dilated.  These  changes  id  the  condition 
of  the  blQod- vessels,  are  readily  demonstrated  by  the 
effttts  which  are  produced  by  injecting  subjects  of  vari- 
ous ages. 


1  ... 
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PART  SECOND. 

()■ 

Section  I.  , 

OF  THE  AHTERIBS. 

TfiE  arterial  system  consists  of  numerous  flexible  and 
ramifying  tubes,  arteria,  which  convey  the  Wood  from 
the  heart  to  all  parts  of  the  body.  These  vessels 
derived  their  name  from  the  ancients,  who  seeing  them 
empty  after  death,  concluded  that  they  contained  air  or 
vapour  during  life. 

The  arteriw  proceed  from  two  great  trunks,  which 
are  immediately  connected  witti  the  cavities  of  the  heart: 
one,  the  aorta,  arises  from  the  left  ventricle,  and  is  the 
common  source  of  the  arteries  of  the  body  ;  the  second, 
the  pulmonary  arterj',  springs  from  the  right  ventricle, 
and  rurnishes  the  arterial  tubes  of  the  lungs.  The  con- 
nexion of  these  trunks  with  the  heart  is  rather  of  a 
peculiar  character  ;  the  lining  membrane  of  the  ventricle 
is  prolonged  into  the  corresponding  artcr)*,  and  thus 
constitutes  a  direct  union  between  the  two  parts.  NVhen 
this  membrane  is  carefully  raised,  it  is  seen  that  the 
proper,  or  fibrous  coat  of  the  artcr)',  which  is  in  no  man- 
ner continuous  with  the  fleshy  pariete-s  of  the  heart,  is 
at  the  beginning  divided  into  three  semicircular  festoons, 
which  correspond  to  the  sigmoid  valves,  and  leave  be- 
tween them  as  many  small  triangular  spaces.  The  borders 
of  these  festoons  arc  (irmly  attached  to  the  orifice  of  the 
ventricle  by  a  quantity  of  ligamentous  tissue,  and  a  simi- 
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lar  substance  fills  up  the  triangular  intervEilii  just  de- 
scribed. 

The  arteries  present,  like  the  vascular  system  in  gene- 
ral, an  arborescent  form,  the  branches  successively 
diminishing  in  size  and  increasing  in  number,  as  they 
pass  from  the  heart  towards  their  ultimate  termination. 
Each  trunk  usujjly  ends  by  dividing:  into  two  or  more 
branches,  the  size  of  which  may  be  eillicr  equal  or  un- 
equal ;  but  whatever  be  their  relative  capacity  to  each 
other,  it  ia  found  that  with  few  or  no  exceptions,  their 
combined  area  is  greater  than  the  area  of  the  vessel 
from  which  they  spring,  The  ratio  of  this  excess  being 
liabk  to  great  \'ariation,  cannot  be  determined  with  any 
precision  ;  but,  according  to  Haller,  the  capacity  of  the 
branches  exceeds  that  of  the  trunks  whence  they  pro- 
ceed, iu  the  proportion  of  1^  to  1,  or  rather  less. 


Section  II. 


ORGANIZATION  OF  THE  ARTRRIBS. 


I.j     v 


Tbb  arteries,  after  they  are  emptied  of  their  contents, 
are  of  a  whitish  or  yellowish  colour ;  and  they  present 
'on  their  external  surface  a  loose  and  flocculent  appear- 
ance, whilst  their  inner  surface  is  every  where  perfectly 
■  smooth  and  polished.  When  one  of  these  vesseLi  is  cut 
across,  its  parietes  seem  to  be  homogeneous ;  but  on  a 
closer  examination  it  is  evident,  that  they  are  composed 
of  several  laminae  superposed  on  each  other  and  inti< 
mately  united  by  delicate  cellular  tissue.  Each  of  these 
layers,  which  are  three  in  number,  possesses  a  peculiar 
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textDTT  and  has  a  separate  function   to  periorm  in  tbe 

circulntion  of  thv  bIoi)d. 

The  internal  membrane,  called  also  the  arsohiout, 
commoa,  &c.,  lines  the  whole  extent  of  the  arterial  sya- 
lem ;  but  the  portion  which  belongs  to  the  pubnonaiy 
artery  ia  diitdnct  from  that  connected  with  the  aoita, 
and  ttjt  it  is  continued  from  the  interior  of  the  right 
ventricle,  it  rouy  be  appropnately  cunuidered  with  the 
structure  of  the  veins.  The  liQiDg  tunic  is  very  thin, 
and  almost  colourless  nnd  tran^piarent ;  it  is  bordtx, 
more  fragile,  and  more  elastic  than  the  »«me  roemhrane 
in  the  other  parts  of  the  vaiscular  system.  It  is  not 
stuicvptible  of  much  extension,  and  is  so  firm  and  re- 
ni&ting  that  after  tlie  other  coats  of  an  artery  have  bveo 
entirely  rcmofed,  in  a  living  animal,  it  is  capable  of 
resUting  the  impetnsof  the  circulation,  and  of  prevent- 
ing dilatation  of  the  artery.* 

If  a  large  artery  be  slit  open,  some  longitudinal  folds 
may  be  observed  on  its  internal  aurface,  and  in  a.  vessel 
which  i&  placed  in  the  Wnd  of  a  joint,  as  tlie  popliteal 
arter)',  a  few  smaH  transverse  lines  may  be  perceived. 
At  the  commencement  of  the  aorta,  and  also  of  the 
pulmonary  artery,  the  internal  membrane  forms  three 
large  folds  which  are  called  the  sigmoid  or  sciniluaar 
v<tlves ;  each  of  lhej>e  is  lued  by  iti<  convex  border  to 
tlie  circumference  of  the  artery,  close  to  the  miu^n  of 
tJie  osteum  arteriosum  ;  the  opposite  or  superior  edge  is 
free  in  the  cavity  of  the  vessel,  and  passesaes  in  its 
middle  a  small  hbro-cartilnginoiis  nodule,  which  is  called 

*  See  ID  BCcouDi  tit  two  riprr'mcnti  peifanrnd  by  Mr.  HuDter  sml  Sir  £. 
Home.  Tr»iii.  o!  a  Socii-ty  foi  Imp.  of  Med.  mi  Chit.  Know.,  vol  i.  pp, 
141  Md  145. 


PIBR0173  MBMBItANB. 


271 


the  eor]m.<fnitum  ge.<iamoidetim.  The  walls  of  the  Arteries 
ekTc  dilated  opposite  to  the  valves,  an<t  thus  consticute  the 
tijtusfg  of  the  aorta  and  pulmonary  artery.  These  ft>lds 
are  so  disposed  that  they  permit  tliv  free  passage  of  the 
blood  from  the  heart  towards  the  vessels,  but  they  en- 
tirely prevent  the  return  of  the  fluid  by  closing  up  the 
arterial  aperturc. 

The  middle  or  /ftroiu   coat,   which    has   also    been 
termed  muacular  tunie,  proper  mombriine  of  the  arte- 
ries, Ike,  has  commanded  great  attention,  in  consequence 
of  ita  importance.      It  is  composed  of  yellowish  and 
flattened  fibres,  a]l  of  which  pass  in  a  circular,  or,  strictly 
speaking,  in  rather  an  oblique  direction  around  the  cali- 
bre of  the  artery;  they  appear  not  to  form  complete 
'circles,  but  to  consist  of  segments  which  are  joined  so 
tks  to  produce  rings.     These  fibres  form  several  layers, 
which  may  be  easily  raised  by  the  forceps,  especially  id 
•^the  (H'eal  tnmks  ;  this  circumstance  has  deceived  many 
'writers,  bv  auiRing  them  to  think  that  the  large  arteries 
'possessed  a'  great  number  of  tunics.     The  fibrous  coat 
is  proportionally  thicker  in  the  small  vessels  than  it  is 
in  the  trunks,  but  as  Mr.  Hunter  has  observed,  it  is 
'difficult  to  make  an  accurate  com|)arison  in  this  respect 
between  the  difl'erent  parts  of  the  arterial  system.     TTie 
'  ■  thickness  of  this  tunic  is  also  subject  to  variation  in  the 
^Vessels  of  different  organs;  it  has  been  long  remarked, 
■for  example,  tJiat  the  arteries  of  the  brain,  and  particu- 
larly the  internal  carotid,  are  pro\-ided,  in  proportion  to 
'  their  size,  with  a  very  thin  fibrous  coat ;  indeed,  some 
authors  formerly  went  so  far  as  to  deny  its  existence  in 
Ithose  vessels. 

The  fibrous  coat  which  is  firm,  solid,  and  clastic,  is  at 
the  same  time  very  brittle,  so  that  it  is  readily  divided 
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^^^_  by  the  ligature.  According  to  the  analyses  of  Benelius 
^^^■<and  Dr.  Young,  it  contains  no  fibrin.  In  these  respects 
^^^■it  differs  from  the  characters  of  proper  muscle,  to  which 
^^^Btit  is  often  compared, 

^^^V      Bichal,  who  has  distinguished  himself  by  denying  the 
^E^^  muscularity  of  the  arteries,  bas  brought  forward  many 
^^^Lliicts,  which  he  conceives  prove  the  truth  of  bis  opinion ; 
but  some  of  his  objection;)  arc  trifling,  and  several  of 
•  the  compariKuns  that  he  has  made  between  the  muA- 

cular  and  arterial  structures,  are  founded  on  fidlacious 
grounds.*  This  subject  requires  further  investigation 
before  it  can  be  satisfactorily  determined  ;  but  it  is  cer- 
tain that  the  arteries,  whether  they  possess  a  pro^wr 
muscular  structure  or  not,  are  endowed  with  the  capa- 
bility of  contracting  on  their  contents,  and  that  thi» 
contractile  power  cun  be  excited  by  mechaaical  and 
chtimical  Ktimulants, 

llie  external,  or  elastic  ccut,  consists  of  small  whitish 
fibres,  which  are  very  dense  and  tough,  and  interlaced 
together  in  everj-  direction.  The  outer  surface  of  thii 
mciiibnme  is  covered  by  an  extremely  loose  and  floccu- 
lent  cellular  substance,  which  connects  the  artery  to  the 
surrounding  ports,  and  particularly  to  Uic  sheath  of  the 


'  I  ihall  mention  one  of  the  cxpcnmcnU  which  wu  pcrforniMl  by  Bicliat 
lo  diapcuvc  the  muteoluily  of  uterins:  if  a  lig«tur«  be  tppliol  tighlli 
ttound  iin  iitciy,  it  uida  ti  complclc  division  of  tb«  middle,  tnd  tin  of  lbs 
inturnil  coal ;  now  i(  a  ihmul  be  t4«<l  in  a  timilu  m»Du<^  aroiiad  a  poAtal 
of  intnliiic,  Ihi:  iniucului  coal  o(  Ihc  gut  will  be  coiiipresBud,  but  not  dinM. 
Tlib  It  a  very  unuiixfitclory  cxpc^timcnl,  bemute  in  the  fini  pincr,  the  mm. 
culw  fibre*  »t  the  Lututine  are  not  diapoted  la  the  lama  order  as  the  Sbra  of 
the  middle  cokt  of  the  wlety,  notwillutuidios  Ibe  conlrarf  itatemcnt  of 
Btehat,  (or  in  tho  intetfiDG  there  are  le^iluHinel  Shtn  which  at  raXiitif 
dafteieut  lo  lite  artery  i  in  the  aecond  pla«,  the  thick  and  aoft  muoow  coal 
of  Ibe  int«stin<!  iniut  tnodrfj  Ihc  operation  of  Die  liptun  on  the  i 
coal.    See  Anat.  Uen.  t.  i.  p.  ^13. 
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vessel ;  the  cells  of  this  tissue  are  fUled  in  the  early 
perifxl  of  life  by  a  serous  tluid,  and  in  advanced  age  by 
an  oily  matter.  Many  writers  have  erroneously  rie- 
scril)cd  this  substance  ns  a  distinct  cellular  coat,  placed 
externally  to  all  the  others  ;  but  it  is  evidently  nothing 
more  than  the  common  connecting  cellular  membrane. 

The  external  coat  is  proportionally  thicker  in  the  large 
than  in  the  small  arteries,  being  in  this  respect  oppos^l 
to  the  fibrous  membrane  ;  its  thickness  is  also  liable  to 
variation  in  particular  vessels ;  it  is,  for  example,  very 
thick  on  the  convexity  of  the  curvature  of  the  oortn, 
whilst  in  Uie  branches  of  the  internal  carotid  and  verte* 
bral  arteries,  it  i^  almost  as  thin  as  paper.* 

This  membrane  is  distinguished  by  its  great  resistance 
uiid  elasticity,  especially  in  the  longitudinal  direction ; 
its  firmness  is  so  great,  that  it  is  not  divided  by  the  ap- 
plication of  the  ligature.f 

It  has  been  shewn  in  the  preceding  part  of  this  chap- 
ter, that  the  arteries  are  provided  with  proper  nutri- 
tious vessels,  and  also  with  ner\'es.  It  is  only  necessary 
to  state  in  addition,  that  the  vasa  vasonim  of  the  arte- 
ries are  of  immense  importance  ia  a  surgical  point  of 
view ;  and  that  each  indi%'idual  part  of  an  artery  is  sup- 
plied by  its  own  appropriate  vessels,  which  form  but  few 
communications  witli  those  above  and  below.  It  ift 
tliereforu  essential,  in  tying  any  arterial  trunk,  to  dis- 
turb it  as  little  as  possible,  and  only  to  expose  so  much 
of  it  as  is  -^irecisely  required  for  the  proper  application  of 
the  ligature.  X 

*  Goniao,  Syi.  of  Aiul,  p.  60 

t  JoiMi,  TiMlitF  OD  Hinnorth*gr,  p.  3. 

I  The  lintibte  luiidiii'l  whidi  rcaullt  from  <leliching  Ihn  uriory  fanbet 
Ihin  i*  •ctoBlly  r«()tiitcd,  a  ilUulmicd  by  (he  hiitoty  or  Mr.  lluntei'i  lint 
€»tu,  lod  of  othcn,  when:  the  ligature  of  rrirrve  ww  employed.    In  ihoe 
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>  The  nerves  of  ihe  arteries  »rc  so  very  small,  that  they 
are  traced  with  difficiilty  ;  Ihcy  penetrate  to  tJie  libniuB 
ooat,  to  which  it  appears  they  are  principally  distri- 
buted. 


Section  III. 

PROPERTIES  AND  FUNCTIONS.  ,    .  ,    ,,^, 

'  Thk  resistance  of  the  arteries  after  death  irt  tht'Ioo- 
pitvidinal  direction,  which  almost  entirely  depends  oil 
the  external  coat,  is  wr)-  great,  as  the  following  experi- 
ment performed  by  Dr.  Gordon,  will  pro\'e: — A  poriioni 
of  the  common  carotid  was  remowd  from  a  man  twelve 
hours  after  death,  and  it  did  not  gi%'c  way  tilt  a  weight 
of  30  lbs.  avoirdupois  was  attached  to  it.  The  strength 
of  the  artcrj-  in  the  transverse  diri'ction,  cannot  he  as- 
certained with  any  precision,  because  it  is  mainly  owing 
to  the  fibrous  tunic,  which  loses  much  of  its  force  aftet 
death ;  it  must,  however,  be  considerable,  for  the  arte- 
ries, even  near  the  heart,  so  powerfully  resist  the  in- 
fluence of  the  ventricle,  that  little  or  no  dilatation  can  be 
perceived  in  them  during  the  systole  of  that  carity.* 
Scarpa  has  slated,  that  the  internal  coat,  although  thin, 
is  that  which  opposes  more  than  either  of  the  others, 
tlic  bursting  or  preternatural  dilatation  of  the  arterial 
tube;  but  he  does  not  appear  to  have  made  proper 


Initnncri,  ibc  vut  wonm  bcint;  •JMtroyod,  (he  arlcry,  deprived  of  >1>  iMi»- 
Tiihrnent,  ilougbtd  or  dotnied,  and  ihin  cautod  trnout  or  even  (tul  *ecM> 
dwy  hanicinbai|[«.  For  wme  imporUnI  obaervutions  on  Ihil  Migctl.  we. 
HBOogil  olber  wriUn,  Hodi^n,  TtmliK  on  DJH»id  of  Art  mil  Vrin», 
p.  214,  fl  (cf.  Scarpa,  by  Wiiliiul,  Timl  od  Annifitui.  p.  SC8,  tt  wf. 
•  Dr.  Caleb  I'uTy,  Cspwim.  Inijuirj.  p.  107,  tl  atiii. 
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Allowance  for  tlic  power  which  is  possessed  during  life 
hy  the  fibroufi  ixHit.  '  l*-'  )ini  •nn 

The  force  of  resistance  is  trenenJIy  in  proportion  Jo 
the  thickness  of  the  coats.  Wintringham,  indeed,  who 
made  many  experiments  and  minute  calculations  on  this 
subject,  concluded  that  the  tliinncsl  and  smallest  vessels 
are  proportionidly  stronjrcr  than  olhej's,  which  are  supe- 
rior in  capacity  and  thickness  ;•  but  there  is  reason  to 
doubt  the  exactness  of  his  investigations. 
_f,,The  arteries  arc  capable  of  being  extended,  especially 
in  the  direction  of  their  length ;  thus,  if  an  artery  be 
tied  in  two  places,  and  divided  between  the  ligatures, 
the  portion  which  is  next  the  heart  is  sensibly  elour 
gated  at  each  syiitole  of  the  ventricle.  Again,  if  a 
portion  of  an  arterj-  be  cut  out  from  the  dead  Iiody,  and 
is  then  stretched,  it  becomes  much  lengthened ;  after 
yielding  extensively  without  rupturing,  it  begins  to  tear, 
the  internal  coats  giving  way  first,  and  subsequently  the 
Internal  membrane,  having  been  greatly  elongated,  U 
lacerated.  The  extensibility  in  the  circular  or  trans- 
verse direction  is  very  inconsiderable ;  it  is  seen  in  those 
csAes  where  the  principal  trunk  of  a  Hmb  being  ob- 
structed, the  collateral  branches  are  enlarged  ;  the  arte- 
ries may  also  be  distended  by  forcible  injection,  and  in 
the  aneurism  caused  by  dilatation. 

j^.The  most  important  of  the  physical  properties  is 
tbeir  elasticity.  Numerous  instances  might  be  adduced 
to  illustrate  the  effects  produced  by  this  power,  but  I 
shall  confine  myself  to  some  of  the  roost  remarkable. 
After  an  artery  has  been  extended  eitlier  lengthwise 
or  transvenely,  it  suddenly  retracts  on  itself  when  th« 

*  RNpnin.  Inqoirr,  p.  IS2.  tf  frj.  * 
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cxtcoding  force  is  removed,  and  thus  returns  to  its 
original  state ;  if  the  finger  be  forcibly  introduced  into 
the  section  of  a  large  artery,  the  sides  of  the  vosKcl 
Ktict  on  tlie  finger  and  powerfully  compress  it ;  if  on 
Utery  be  divided  in  the  dead  body,  it  it  seen,  ttint, 
although  emptied  of  its  coutcnls,  it  preserves  its  ctqia- 
city  und  cylindrical  form  ;  indeed  its  diameter  is  larger 
than  it  was  during  h(ii,  because  ttic  constant  coatr&cv- 
tion  which  is  exerted  by  the  fibrous  cout  being  de- 
stroyed by  death,  tlie  elasticity  of  the  vessel  dilates  it 
beyond  its  ordinary  nize.  The  elastic  property  Is  pos- 
sensed  by  all  the  coats,  but  not  in  tlie  same  degree, 
being  greatest  in  the  external,  and  least  in  tlie  inteniid 
membrane;  it  also  varies  according  to  the  volume  of 
the  arteries,  being  ver)-  much  developed  in  the  large 
trunks,  and  successively  decreasing  in  the  branches.    .... 

Tliis  power  assists  in  tiie  circulation,  but  its  im- 
portance has  been  exaggerated  by  many  physiologists, 
who  have  attributed  to  this  faculty  effects  which  un- 
doubtedly depend  u|)on  the  action  of  the  fibrouH  coat. 
The  elastic  property  affects  the  arler)-  botJi  longitu- 
dinally and  transversely ;  in  the  former  direction,  iu 
influence  appears  to  be  confined  to  restoring  the  vessel* 
to  their  original  state,  aAer  they  have  been  elongated 
in  Uie  various  motions  of  the  body.  It  is  more  difficult 
to  determine  the  effects  of  elasticity  in  the  transverse 
or  circular  direction,  but  1  believe  that  its  principal  use 
is  to  keep  tlie  arteries  patent,  and  thus  to  usMist  in 
the  circulation  by  facilitating  the  flow  of  the  blood 
within  tliose  tubes ;  it  will  also  aid  the  tonic  power 
of  the  6brou8  coat  in  rc^sting  the  over  distention  of' 
the  arteries. 

The  coDsidcration  of  the  vital  properties  of  the  arte-' 
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ml'Vfstem,  embraces  a  most  cxU^^sivc  field  of  inquiry, 
«nd  onv  th»t  has  been  a  very  prolific  source  of  discus^ 
sion  Bmongst  physiolo^sts.  But  notwithstftnding  the 
multiplicity  of  experiments,  which  have  been  performed 
in  order  to  determine  the  question,  the  exact  nature  of 
these  powers  still  romftins  involved  in  obscuritj*. 

The  principal  subject  of  this  controversy  relates  to 
the  existence  or  non-existence  of  an  active  power 
of  contraction  in  the  arteries.  This  property,  which 
id  Tftriously  denominuted  by  the  terms  of  the  irri- 
tability, the  timicity,  the  contractility,  and  the  vital 
force  of  the  arteries,  has  Ireeh  denied  by  some  unato- 
misLs,  and  admitted  by  others.  The  former  contend' 
thai  the  arteries  are  either  passive  tubes,  which  rtceive 
the  blood  from  the  heart,  and  transmit  it,  tt-itliout  act- 
ing on  it,  or  that  they  as,sist  iu  propelling  that  fluid 
simply  by  means  of  their  elasticity.  The  latter,  on  the 
contrary,  conceive  that  the  arteries  arc  endowed  with' 
an  active  power,  which  is  either  identical  with  muscular 
contractility,  or  consists  of  a  species  of  contraction 
which  is  peailiar  to  these  organs.  ' 

The  following  are  the  principal  objections  that  have 
been  urged  by  Haller,*  Bichat,  and  other  physiologists 
against  the  contractility  of  the  arteries  :  it  is  stated 
that  these  vessels  exiiibit  no  marks  of  contraction  when 
they  are  irritated,  cither  on  their  external  or  internal 
surface,  by  mechanical  or  chemical  agents,  and  even  tlint 
no  motion  is  perceived  when  their  fibres  are  dissected 


*  It  U  iiKtmry  to  stale  tliiil  flalk'r  thou(;1iI  (lie  artfrlrt  pnurwnl  it  <vrlaio 
dtCtraaf  Goutmclilily.  vhicli  numtcd  in  the  citculatioD.  Hit  expeiiBients, 
however,  did  not  prave  tlie  contraclioo  of  Itic  arierics,  but  lathtr  the  rcvcnc. 
— Mfmoirtf  lur  la  Nature,  Smi.  tt  Jrrit.  dts  PerlUi  rfu  Corpi  Anaa. 
U  L  p.  &i. 
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tUffJ  raised  taver  by  layer ;  that,  if  an  artery  be  lanovet 
from  a  living  ajiimal,  or  if  a  portioa  b«  secured  betwica 
two  ligntures,  in  neither  instaoM  \i  there  any  appear- 
anoe  of  contractility ;  that,  irritatioD  of  the  Derm 
belonpni*  to  an  artery,  even  when  galvanism  is  cm- 
ptoyed,  dov»i  not  protlucu  any  effect  on  it;  noil,  lastly. 
that  opium,  which  paralyses  the  muscles,  has  not  th^ 
same  influeoce  on  tb49  arteries. 

All  thtaw  objections  have  been  most  satistwrtorily 
controverted  by  the  direct  experimenU  of  Verschuir, 
Hunter,  Dr.  W.  Philip,  Dr.  Thompson,  Dr.  Hasliai^ 
&c.  We  learn,  from  these  inquiries,  that  the  arteriest 
and  especially  tliose  of  small  calibre,  possess  a  propor 
contractile  power,  which  may  be  excited  by  various  Mth 
mulants ;  by  concentrated  or  diluted  acids,  by  ammoniai 
by  the  scalpel,  by  galvanism,  and  by  simple  cxpuaure  to 
the  atmosphere.  The  dt^eu  of  tbi^i  contruction  is  very 
great,  even  in  the  birge  trunks ;  thus,  Mr.  Ilunler  ob- 
served, that  the  posterior  tibial  arter)',  being  exposed 
in  a  living  dog,  was  so  much  contracted  in  a  short  time 
as  almost  to  prevent  the  possi^  of  the  blood  through 
it ;  And,  again,  it  is  known  that  arteries  of  considenble 
gixe,  which  are  divided  in  operations,  frequently  con- 
tract so  much  that  they  cease  to  bleed,  and  their  oriiic^s, 
which  were  apparent  immediately  eStxr  the  division, 
Mcapc  obsen'ation. 

<("'An  additional  argument  against  the  agency  of  the 
arteries  in  the  circulation,  has  been  drawn  by  oia&y 
writers  Irom  the  fact,  that  tlie  arterial  trunks  aK*  occa- 
sionally converted  into  mere  osseous  cylinden,  with- 
out interrupting  the  five  tranRmis-iion  of  the  bloodt 
This  objection  has  tittle  force,  because  the  os,sificalion 
is  confined  to  the  larger  vessels,  which  are  not  supposed 
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to  «xert,  under  ordiuary  circumstances,  a  very  active 
power ;  but,  if  ttuch  u  morbid  chaugc  occurred  in  the 
hxoail  urtcrius,  there  is  no  doubt  lliat  it  would  interfere 
with  the  nciurishment  of  the  parts  which  were  thuft 
supplied ;  indeed,  ossification  of  the  tibial  trunks  only^; 
19  Uable  to  cause  mortitication  of  the  toes,  foot,  uui 
leg. 

A  careful  consideration  of  the  experiments  and  opi' 
nioiu  of  the  pbyHiulo^ts  who  luivc  investigated  thi» 
gubject,  joined  to  the  observations  and  experimeots 
which  I  have  my»elf  had  an  opportunity  uf  making, 
have  convinced  me  that  the  arteries  exert  an  actiw  con- 
tractile power,  which  assists  very  essentially  in  the  cirr 
culation  of  the  blood.  This  force,  which  has  a  great 
rcaeinbtance  to  mu'tcular  contractility,  appears  to  have 
the  same  relation  to  the  utrvouji  system  as  the  power  oi 
the  heart ;  being,  under  ordinary  circumstances,  inde' 
pendent  of  the  nervous  power,  but  yet  susc^tible  ot 
beinR  influence-d  by  agents  applied  to  the  brain  or  spinal 
cord.* 

'Vhe  arteries  are  generally  supposed  to  possess  no 
KCnKibility  in  their  healthy  state,  as  they  may  be  irritated 
in  hving  animals  by  the  scalpel,  by  tlie  application  oi 
acid)!,  &c.,  without  producing  any  bymptoma  of  pain, 
I 'believe,  however,  that  the  common  opinion  as  to  the 
insensibility  of  the  blood-ip-essels  is  altogeUier  unfounded. 
This  mistake  has  arisen  in  the  present,  and  in  many 
other  instances,  from  tlie  erroneous  idea,  that  parts 
which  cause  no  pain  on  being  irritated  by  mechanical 
or  chemical  agent*,  arc  insensible.  But  it  is  known 
that  several  structures,  which  excite  no  sensation  when 


Philip,  Exp«.  Inq.  mto  ihe  Lawi  at  the  Vitel  Funvliaiu,  p.  M. 
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tquphed,  are  yd  extiuisitely  suscc^ible  to  the  impression 
pf  tbcir  pro|Kr  stimulants  ;  Uius  Uie  retina,  wliich  may 
t^f^,  pricked  vnth  the  rataract  needle  without  the  con- 
f^cioiuincss  of  the  individual,  is  capable  of  boing  vividly 
I  impressed  by  the  rays  of  light.*  I  concludf  then  thnt 
the  arteries,  and  particularly  thidr  iut^mtd  aatl,  tire  en- 
dovred  with  a  peculiar  sensibility,  which  is  fitted  to  Kn 
ceivc  the  impre^ioQ  of  the  blood,  and  that  tluH  6uict 
acts  OS  the  appropriate  stimulus  to  the  c^ntrHCtility  of 
the  tibrous  tunic.  The  importance  of  this  propertj'  in 
a  patliological  point  of  Wew,  is  illustrated  by  the  iote-t 
resting  cxpcrimtiiits  that  have  been  lately  performed  by 
Mr.  Morgan  and  Ur.  Addison,  concerning  the  inllucucQ 
of  poisons  on  the  animal  economy.  These  gciitleiaeu 
appear  to  have  determined  the  long  disputed  quvKtion* 
as  to  the  7nodus  operandi  of  these  deleterious  agvnts,  by 
a:$certaiuing  Uinl  tlie  noxious  effects  of  puisunou&  sub- 
stances, introduced  into  the  current  of  the  circulalioD, 
do  not  re«uU  from  their  direct  application  to  the  brain 
itself,  but  from  the  impremon  made  upon  the  setaible 
ttructure  of  the  blood-vesteU,  acting  upon  the  Wom, 
through  the  medium  of  the  nervovg  sjfgtem.f 
iji^  important  phenomenon  is  connected  with  the 
arterial  circulation,  which  is  called  the  pulse.  Wc  may 
define  this  to  he  the  stroke  wliicli  is  felt  by  applying 
the  finger  to  any  artcr)'  of  considerable  size,  with  suf* 


*  It  U  turptiiiog  how  Mch  ftn  tcuto  and  admirable  phyaiotqgM  ai  Hk> 
gcndie,  nhoutd  Imve  fulka  into  the  error  I  have  noticed  ahove ;  tuch,  bovever, 
kthe  fflcl,i>iid,iiteotiMqiirnccof  il.heiilcdinioKcontndirlinn  ooocmiag: 
the  KtJoa :  for.  alter  ttatlag  that  ihr  centn)  part  of  Uiat  mnnbraiici  ii 
KRtlble  ihnn  the  mtoriUealciii,  hi*  gun  »a  loaeerl  ihol  Ihc  tciuibiliiy  of 
(he  reltna  may  iniAy  Iw  called  m  t)iii>iion.    S«  Com|ji^nd.  of  Hiy.  p  i7. 

t  Sue  EUuy  on  the  Operai.  of  ToiMOOia  AgenU  upoQ  the  Living  BodjTi 
p,  GO. 
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ficiwit^loTce  to  iinperfe  the  flow  of  the  blood.  The 
cause  of  the  piilse,  which  is  a  subject  of  the  p^atcs't 
interest  to  the  phpiologist  and  pathologist,  has  been' 
vrtrioiisly  explitiiied.  According  to  the  most  commonly 
remvcd  opinion,  this  phenomenon  depends  on  th^ 
alternate  dilatation  and  CDDtrnction  of  the  artery,  cor- 
responding witii  the  systole  and  diastole  of  the  ventri- 
f\e:  Bichat,  on  the  contran',  attributed  the  pulse  to 
the  locomotion  or  change  of  place,  which  occurs  in 
the  whole  artery  during  the  systole  of  the  ventricle^ 
It  has  also  been  supposed  to  result  from  the  elongation 
which  the  urtcrv  experiences,  when  the  heart  forces  into 
it  a  fresh  portion  of  blood.  And,  lastly,  some  writers 
have  thought  that  the  pulse  is  produced  by  several  of 
these  causes  imited. 

We  are  indebted  to  Dr.  Parry,  whose  inciuirics  were 
pursued  with  great  accuracy  and  ability,  for  pointing 
out  the  real  cause  of  the  arterial  pulse.  He  ascertained, 
bv  repeated  experiments,  that  when  a  large  arter)*  is 
exposed  in  a  living  animal,  not  the  least  dilatation  or 
contraction  occurred  during  the  systole  and  diastole  of 
the  left  ventricle.  He  also  found,  that  although  a  lon- 
gitudinal movement  may  be  perceived  under  certain 
conditions  in  the  artery,  it  is  by  no  means  constant, 
and  is  not  connected  with  the  production  of  the  pulse. 
llie  conclusion  at  which  this  excellent  physiologist 
arrived,  is,  that  "  the  chief  cause  of  the  pulse  is  a  strong 
and  predominant  impulse  of  distention  from  the  systole 
of  the  left  ventricle,  given  by  the  blood  as  it  passes 
through  any  portion  of  an  artery  forcibly  contracted 
within  its  natural  diameter."*     But  it  is  necessary  to 

*  C^lcl)  II.  I'.-uty,  Expci.  iaq.  into  the  Naluit,  Cauae.  awl  Vorktiis  of  the 
Aitdiol  rulw,  p.  125. 
It  b  proper  to  slile,  tli«l  Dr.  Uatting^  liu  riuquuilly  ti.i;o  Uic  atlaics  con. 
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observe  that  although  this  phenomenon  is  produced  by 
the  systole  of  the  heart,  yet  that  the  arteries  theimelves 
hnvc  an  impurlant  influmce  in  modi^'ing  its  charaetersj 
so  that  the  pul!%  ts  not  only  an  index,  by  which  tb« 
state  of  the  active  powers  of  the  heart  can  bo  ascer- 
tained, but  it  is  also  a  certain  guide  to  Uie  condition  tul 
the  arterial  system.*  ■  "« 

'The  use  of  the  arteries  is  to  convey  the  blood  which 
they  receive  from  the  ventricles  to  all  parts  of  the  lK»dy. 
We  learn  from  the  preceding  observations  that  these 
vessels  are  not  passive  tubes,  but  that  they  are  endowed 
with  an  active  power  of  contraction,  and  arc  at  the  tuune 
time  higtily  el)Lstic.  The  arteries  arc  constantly  fidi ,  their 
capacity  var)ing  according  to  the  quantity  of  fluid  they 
contain ;  this  power  of  adaptation  probably  depends 
upon  the  tonic  contraction  of  the  fibrous  coat,  a  pro- 
perty which  is  analogous  with  the  tonicity  of  the  mus- 
cles. Many  facts  might  be  mentioned  in  illustration  of 
this  important  faculty,  but  I  must  confine  myself  to  the 
ftdlowtng  instances :  after  a  large  venesection,  the  ar- 
tery, containing  a  diminished  quantity  of  blood,  con- 
tracts upon  it,  and  in  this  manner  t)ie  pulse  becomes 
smaller.  Again,  when  a  ligature  is  applied  around  a 
large  trunk,  the  vessel  below  the  threaul  receives  but  a 
small  proportion  of  blood,  in  consequence  of  which  the 
parietes  contract,  and  at  length  close  the  tube.  Lastly, 
the  ductiia  arteriosus,  after  respiration  has  occurred,  no 
longer  receiving  the  blood  it  had  previously  corn-eyed, 

tnci  auti  dilate )  but  thii  doc*  not  invdidalc  Dr.  Paay'*  condunon,  btcaiMt 
tbe  conlnction  ind  dilatation  appear  to  hav«  b««n  piodwed  )iy  tlic  ap^lica- 
Aoa  of  rlwiliii  111  or  inochnnical  itimuli.  S«c  TnriiM  on  loBaai.  if  ttiteouB 
Blem.  of  tlu  Lungs,  p.  3J. 

•  TTte  r«dif  will  And  toow  vtty  initrurtif*  chicrvalioiw  on  ihe  Pro^i«a 
of  ihe  Atterics  ■Jid  on  ilic  I'uIm.  in  the  publuhcd  LKlum  of  Dr.  Chtlcr- 
bodi,  cotttalDtd  m  ihc  •'  Immsl" 
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contracts  oa  itself,  and  is  gradually  obliterated.  Tlii» 
tonic  contracLiun  of  the  arteries  not  only  adapts  them 
to  the  qunnlity  uf  fluid  which  they  contain,  but  it  also 
resists  their  diiitentioti  during  the  systole  of  the  ventri- 
cle ;  so  that  when  the  heart  propeU  a  fresh  portion  of 
blood  into  the  aorta,  the  m  «  ter^o,  instead  of  producing 
an  enlargement  of  the  calilire  of  the  after)",  is  expended 
ia  forcing  the  fluid  onwards.  In  addition  to  the  tonic 
contraction,  the  Rrteries  exert  a  propulsive  action  which 
vtry  powerfully  assists  in  the  circulation,  particularly  in 
the  small  vessels. 

The  plienomeiui  connected  with  the  actions  of  Uie 
capillary  vesnels,  will  be  alluded  to  In  a  subsequent  pari 
of  thb  chapter. 


to 
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PART  THIRD. 
Sbction  I. 

OP  THE  VEINS. 


I'iTbb  veins  are  the  flexible  canals  which  return  the 
blood  from  all  parts  of  the  body  to  the  heart. 

Tlie  venous  system  is,  like  tlie  arteriftl,  double:  one 
portion  belonging  to  the  general  or  systemic  circulation, 
ooBvep  tlie  dark  blood  to  the  right  auricle  ;  the  other 
dimion  returns  the  florid  blood  from  the  lungs  (o  the 
left  auricle.  'ITii-rc  is  ujfio  a  distinct  M>t  of  veins  which 
form  an  appendage  to  the  liver,  confisting  of  (he  vena 
purtA;  luid  its  branches. 

The  disposition  of  the  venous  system  is  arborescent, 
consisting  of  trunks  and  branches  ;  but  it  is  important 
to  state,  that  when  it  is  regarded  according  to  the  cut-' 
rent  of  the  blood,  the  arrangement  is  immediately  op- 
posed to  that  of  the  arteries.  In  consequence  of  this 
circumstance,  most  anatomists,  acting  on  n  physiological 
principle,  trace  the  veins  from  their  origin  to  their  ter- 
mination, or  from  the  branches  to  the  tninkii ;  some 
however,  assimilating  the  course  of  the  veins  to  thatpfp 
the  arteries,  follow  them  firom  trunk  to  branch.  ' 

The  general  veins  of  the  body  commence  by  minute 
ndiclcs  from  the  tdtimate  termination  of  the  aorcic' 
system.  The  mode  of  origin,  which  will  be  considered' 
when  the  capillary  ve&scls  ore  described,  exhibits  scivral 
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varieties  in  the  different  organs  and  tisKueii,  which  relate 
to  the  size  of  the  primitive  roots,  to  the  kind  of  con- 
nexian  existing  between  them  and  the  teriuinid  arteries, 
&c.  The  veins  of  the  lungs  begin  iu  a  similar  manner, 
from  the  lust  rumiftcatious  of  the  pulmonary  arterieii. 

The  capacity  of  the  venous  system  exceeds  that  of  the 
arterial,  in  consct|uence  of  the  number  and  size  of  the 
veins  being  greater  than  those  of  the  arteries.  Thus 
we  may  remark  that  the  two  venie  cavae  and  th<>  vcnu 
coronaria  correspond  with  the  single  trunk  of  the 
aorta  ;  and  that  there  are  four  pulmonary  veins,  an'd 
only  one  corresponding  artery,  In  most  parts  of  the 
body  each  artery  is  accompanied  by  two  reins ;  in  some 
organs,  however,  as  in  the  stomach,  the  intestines,  the, 
spleen,  the  kidneys,  the  testicles,  &c.,  the  two  species 
of  vessels  are  in  equal  number  ;  and  a  siniiltu-  arrange^ 
ment  is  observed  in  some  of  the  great  trunks,  as  in  the 
iliac  and  subclanan  arteries  and  veins.  In  a  few  in- 
stances the  veins  are  less  numerous  than  the  arteries 
tli«y  accompany  ;  this  disposition  is  exemplified  in  the 
penis,  tile  clitoris,  the  umbilical  cord,  ike. ;  hut  in  these 
rare  cases  the  cnpacity  uf  the  veins  makes  up  for  rhuir 
want  of  number.  In  addition  to  the  deep-seated  veins, 
tliere  are  others  placed  on  the  external  surface  of  the 
body,  which  are  in  some  parte  very  large  and  numerous, 
and  do  not  possess  any  corresponding  arteries. 

The  veins,  taken  collectively,  are  then  much  more 
capacious  than  the  arteries,  and  consequently  they  con- 
tain a  larger  quantity  of  blood ;  but,  as  Hichat  has 
shewn,  it  is  impossible  to  calculate  with  precision  the 
amount  of  this  excess.  According  to  Haller  the  size  of 
the  veina  is  at  least  double  that  of  the  arteries,  and  fre- 
quently it  is  triple,  or  even  more.     Tlie  difference, 
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however,  is  not  the  same  in  all  p«ts  of  the  hadr ;  it  ti 
also  lijiblv  to  gr^iit  varintion  during  \i(e,  acconltnfr  to 
the  age  of  the  individual,  the  constitution,  the  state  of 
health,  &c. ;  and  in  the  dead  body,  the  kind  of  death 
bos  a  powt-rfiil  influence  on  the  state  of  the  veins,  ao 
that  in  Home  instances,  as  when  life  has  been  desitnn'ed 
by  Httffocation  or  apoplexy,  they  are  gorged  and  dis- 
tended ;  whilst  in  others,  tlicy  arc  eni]>ty  and  coUapned. 

The  dispotiition  of  the  venous  system  bears  a  graural 
resembluncc  to  that  of  the  arterial ;  but  it  is  distia> 
goisbed  by  the  veins  being  arranged  in  a  aupcrficial  and 
a  deep  set.  The  former  are  placed  immediately  imder 
the  skin,  and  are  therefore  called  the  huhcutaneous  veins] 
thc)'  freely  anastomose  and  form  a  network,  which  in 
some  parts,  aa  in  the  fore  arm.  is  very  evident  through 
the  skin.  The  deep-seated  veins  generally  accompany 
the  arteries,  to  nhich  th»y  are  often  intimutvly  joined 
by  a  common  slicath  of  condensed  cellular  mixnbnuie  t 
there  are,  however,  excq)tions  to  this  arrangement,  im, 
for  example,  in  the  liver,  tlie  brain,  and  the  spinal  cortl^ 
in  which  organs  the  two  orders  of  vessels  run  apart  firom 
each  other.  In  those  internal  parts  of  the  body  whtbf 
the  vein-t  cross  the  arteries,  tliey  are  usually  placed  more 
externally  than  the  latter  ;  U)us  the  subclavian  ve'ias  lie 
before  their  arteries,  the  left  renjil  vein  before  the  aorta, 
the  inferior  cava  before  the  ri(^l  renal  artery,  &c. ;  but 
the  relative  situation  \&  sometimes  reversed,  as  in  tlie ' 
uuttance  of  the  iliac  I'cins  crossing  beneath  their  arter 

The  branches  of  the  reins  are  in  the  aggregate  rhnIi^ 
larger  than  the  trunks,  tironi  which  it  results  that  thci 
blood,  moving  in  a  space  which  successively  dccrcaaeti, 
must  circiilale  with  greater  velocity  in  proportion  as  it] 
approaches  the  heart. 
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Having  in  the  former  part  of  this  chapter  described 
rather  miautvly  the  uiiastomosis  of  the  vessels,  I  shall 
only  add  in  this  place,  thut  tlie  ^'eins  are  characterized 
bv  the  treedom  of  their  communications,  which  arc 
eiitabli»tlied  not  only  by  small  branches,  as  in  the  arterial 
system,  but  very  frequently  by  large  trunks.  Tliey  are 
aUo  distinguished  in  some  parts  of  the  body,  by  fonning 
iutricatv  plexuses ;  these  are  met  with  on  the  sui-facc  of 
the  body,  and  in  a  few  of  the  internal  organs,  as  in  the 
spermatic  cord,  in  the  broad  ligaments  of  the  uterus, 
anmnd  the  neck  of  the  bkdder,  &c.  The  free  anasto- 
mbsis  which  exists  between  the  veins,  is  a  wise  provision 
of  nature  to  guard  against  any  interruption  in  the  returD 
of  the  blood  to  the  heart,  which  might  otherwise  have 
happened  in  consequence  of  these  flexible  tubes  being 
very  liable  to  compression, 

'  <  Before  considering  the  structure  of  the  veins,  I  shall 
briefly  allude  to  the  peculiar  system  which  is  formed  by  the 
vessels  of  the  aWominal  viscera.  The  vena  portK,  which 
consists  of  a  central  trunk,  and  two  sets  of  branches,  is 
distinct  both  from  the  arterial  and  venous  systems,  being 
placed  between  the  tenninations  of  the  stomachic,  intes- 
tinal, and  splenic  arteries,  trom  which  it  arises,  and  the 
radicles  of  the  hepaiic  veins,  in  which  it  ends.  This 
vessel  is  equally  peculiar  with  respect  to  its  functions ; 
for  on  the  one  hand,  it  acts  as  a  vein  by  rctumit^  the 
blood  from  the  viscera  ;  whilst  on  the  other,  it  performs 
the  office  of  an  artery  by  secreting  tlie  bile.  The  vtnft 
portK  is,  however,  more  allied  to  the  veins  than  to  the 
arteries,  in  consequence  of  its  structure  and  of  the  kind 
of  blood  that  it  contains. 


288  INTBftNAL  UEMBBANK. 

Section  II. 
oroanizatiok  of  the  veins. 

The  coats  of  these  vessels  are  much  ttiinnvr  than  those 
of  the  arteries,  and  tliey  alsi)  present  otlier  peculiarities 
which  require  to  be  noticed. 

The-  intfnuil  membrane  lines  all  the  veins  witlt  the 
exception  of  the  pubnonary ;  it  also  covers  tJic  inner 
surface  of  the  right  cavitit-s  of  the  heart  and  of  the  pul- 
monary arteries.  Many  aoatumists  suppose  that  Ibc 
ftinuses  of  the  dura  mater  do  not  possess  a  lining  mem- 
brane ;  but  the  falbicy  of  this  opinion  can  be  shevm  by 
a  caretiil  dissection  of  these  vessels.  This  tunic  is  moru  . 
thin  and  delicate  (ban  the  inner  coat  of  the  arteries,  aad 
it  is  also  more  extensible  aad  less  brittle.  , 

The  internal  membrano  forms  within  most  of  the  veinA,  , 
numerous  folds  or  vidvos,  which  contain  condensed  eel-  i 
lular  substance,  and  occasionally  distinct  fibres.     Each 
of  these  folds  has  an  adherent  margin,  which  is  ftrmly 
attached  to  the  circumference  of  the  ves-sel ;  and  a  fraa 
edge,  which  is  straight  or  slightly  concave,  and  turned 
in  the  direction  of  the  heart ;  botli  these  borders  ara  i 
rather  thicker  than  the  other  part  of  the  valve.     V^Imm 
the  val\'e  is  put  in  action  by  the  pressure  of  the  blood,  tlio 
surface  towards  the  heart  becomes  concave,  and  the  other 
Bide  convex ;  it  may  also  be  noticed  at  this  time,  tbtt  , 
the  vein,  wliich  h  rather  dilated  opposite  to  the  vtiXw,  is 
rendered  turgid  and  somewhat  prominent."     In  most  of 
the  vessels  the  valves  an-  placed  in  pairs  ;  in  the  ve»«eU  ;, 

*  The  irnguUr  oi  knotted  appcamnu  tixa  in  iIk  inj«cied  vtiat,  it  o«r|ii( ' 
to  ihe  ibovc  dilnifttioav  wtiii:h  st«  umllu  to  (he  linum  of  UiD  Aom,  Of  of  (be 
pulmonuy  aneij. 
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vrhose  diameter  is  leHs  than  n  line,  the  VRlvefl  are  single, 
and  ft  similar  dispo-sitioii  exists  at  the  termination  of  the 
vena  coronaria ;  some  of  the  large  trunks  possess  triple 
valves ;  and  in  some  rare  instances  the  folds  arc  quad- 
ruple, and  even  qnintuple. 

The  number  of  vaWes  is  subject  to  variation  in  the' 
different  regions  of  the  body;  but  it  is  generally  in  an" 
inverse   rntio  to  the  siz*  of  vessels,    although  in  the 
vt>ry  small  veins  the)-  entirelj'  disappear.    In  the  super- 
fieial  vessels,  irt  those  exposed   to  the  compression  of 
th*  muscles,  in  the  veins  of  the  loft'er  extremity,  the' 
valves  are  mimcrous ;    they  arc   also  usually  observed ' 
in  the  places  where  Uie  branches  empty  themselves  into 
the  trunks.    On  the  contrary,  they  arc  not  found  in  the 
RVstetn  of  the  vena  porta;,  in  the  veins  of  the  uterus,  of 
the  heart,  of  the  hmgs,  of  the  brain,  or  of  the  spinal  ' 
cord  ;  they  are  also  absent  in  the  x-enfe  cavie,  in  the  um- 
bilienl  vein;  and,  usually,  in  the  renal  veins;  th(^  vena  ' 
utfgos  seldom  possesses  any  vah'ed. 

The  mechanism  of  these  valvular  bodies,  which  is  so  ' 
simple  and  yet  so  admirably  adapted  to  its  purpose,  is 
such  that,  although  it  allows  the  free  passage  of  the 
blood  towards  the  heart,  it  effectively  prevents  any 
reflux  in  the  opposite  direction,  and  in  this  manner  it 
pOTTcrfuUv  assists  in  the  venous  circulation.  ' 

The  middh  jnenibrane  is  much  thinner  than  the  c6iiJ' 
responding  structure  of  the  ftrtcri-<J  system  ;  it  is  formefl' 
of  reddish,  »oft,  and  yielding  fibres,  which  may  be  ob- 
seWed  in  the  larger  veins  nmning  longitudinally.  Tt  W 
denied  by  Bichat  and  Meckel,  that  there  are  anytrans-' ' 
verse  fibres,  and  it  is  true  that  none  can  be  satisfactorily 
demonstrated  passing  in  that  direction.  This  cout  is 
proportionally  thicker  in  the  small  than  in  the  liurge-  ' 
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mm; ;  it  U  alio  more  developed  id  tho  syfitem  of  Uie 
uscvnding  cava,  than  it  is  in  that  of  the  descending; 
and,  lastly,  the  veins  on  the  supcrfici&l  partii  of  the  hody 
are  more  distinctly  fibrous  than  those  which  ore  deep* 
seated.  These  tacts,  as  Hunter  remarked,  shew  that 
the  contractile  povrer  is  increased  wherever  there  are  ob- 
atacles  to  the  return  of  the  blood.  A  kyer  of  tibres 
resembling  those  of  the  auricle,  may  generally  be  seen 
in  the  two  vcnat  cavce  for  about  an  inch  before  they  ter- 
minate. The  middli-  coat  is  deticient  in  the  sinuses  of 
the  cranium,  in  which  vessels  its  place  is  supplied  by 
the  dura  mater. 

The  externnl  membrane  is  composed  like  the  same 
Clinic  of  the  arteries,  of  ela.<itic  cellular  substance ;  it  is 
■Vlt,  ..however,  so  thick  nor  so  much  condeu^d.  It  is 
very  firmly  connected  with  the  middle  and  intenud  coats 
t^  means  of  6brous  processes. 

The  veins  are  supplied  with  vasa  vasonira,  and  also 
with  nerves,  which  may  be  traced  in  some  of  the  large 
trunks. 


Section  HI. 

PKOFBKTISiS  AND  USKS. 
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It  lias  been  generally  admitted  since  the  experim«oU 
of  Wintringham,  that  the  density  of  the  veins  exceeds 
that  of  the  arteries  ;  but  there  is  great  reason  to  doubt 
the  correctness  of  this  opinion,  which  is  uppose4i  to  tba 
observations  of  several  excellent  modern  AnatonustHk 
The  strength  of  the  venous  parietcs  is  also  stated  to  sur- 
pass that  of  the  arterial ;  and,  if  the  intjuiries  of  Wia^ 
tringham  be  considered  conclusive,  the  truth  of  this 
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Statement  must  be  a!l6wed.  My  own  (ftjjcricnco,  h'6*f- 
cvcr,  induces  me  to  agree  with  Dr.  Gordon  in  thinking, 
that  the  veins  are  much  weaker  than  the  Hrlcries. 
I  The  veins  arc  capable  of  being  considerably  extended, 
^tticularly  in  the  circular  direction,  without  rupturing ; 
this  property  is  displayed  in  the  great  dilatation  which 
the  vassels  undergo  when  the  return  of  the  blood  is  ob- 
Btnicted  ;  also  in  cases  of  aneurismal  varix,  and  in  for- 
cible injection  after  death.  The  parietes  of  the  venous 
tubes  are  very  elastic,  but  less  so,  according  to  the  best 
modern  writers,  than  the  arteries  ;  it  was,  however,  con- 
tended by  Hatlcr  and  Bichat.  that  the  former  vessels 
possess  more  elasticity  in  the  transverse  direction  than 
the  latter. 

It  is  generally  supposed,  that  the  veins  arc  not  ^- 
dowed  with  an  active  power  of  contraction,  or,  as  it  is 
more  usually  called,  with  irritability ;  but  many  facts 
may  be  mentioned  which  proi-c  the  existence  of  sxich 
a  property.  It  is  admitted  by  Hallcr,  and  most  other 
physiologistt,  that  the  trunks  placed  near  Uie  heart  pos- 
sess irritability ;  and  the  direct  experiments  of  Verschmr 
and  Ha-stings  shew  that  this  power  extends  to  tlie  whol4 
venous  system.  Again,  if  a  vein  in  a  living  animal  be 
tied  with  two  ligatures,  and  is  then  punctured  between 
them,  the  blood  is  rapidly  ejected;  whilst,  if  the  «ara« 
experiment  be  performed  after  death,  the  blood  oozes 
out  slowly  and  imperfectly.  Although  the  contractile 
power  of  these  vessels  seems  to  be  well  e-slahlished,  it  is 
necessary  to  add  that  it  is  inconsiderable  and  not  to  be 
compared  to  that  of  the  arteries. 

•'The  remarks  which  were  offered  at  page  279,  con- 
cWriing  the  sffnsthility  of  the  vessds  in  general,  may  be 
applied  to  the  veins. 
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There  has  been  ranch  discussion  amnngBl  phy^ioWl 
psts  concerning  the  powers  which  accomplish  ihc  ve-j 
nous  circulftliou.     The  illuslrious  Han-ey  supposwl  (hntj 
the  propuUit'e  action  of  thv  heart,  extending  its  influ- 
ence throujrh  the  arteries  nnd  capillaries  to  the  veins,] 
was  the  efficient  cause  of  this  process.      It  has    lieen 
determined,  however,  by  subsequent  investigations,  the 
the  ftrtCTial  and  capillary  vesseb  theniselves,  exert 
imporUnt    influence    on    the  movement  of  the  bloodt 
Bichat,  indeed,  thought  that  the  venous  cireulutiun  d« 
pended  solely  on  the  action  of  the  capillary  system  ;  bu 
it  is  easy  to  disprove  this  hypothesis  by  (Urect  oliserva 
tion.     I  shall  satisfy  myself  with  mentioning  two  facts 
to  sliew  that  the  systole  of  the  left  ventricle  has  n  du^ 
cided   influence  on  the  flow  of  the  blood  within 
veins.    The  most  sinking  illustration  is  afforded  by 
experiment   of  M.   Mugendie,    who   passed  u  ligntut 
around  the  thigh  of  a  dog,  so  as  to  include  every 
of  it,  except  the  femoral  artery   an<l    vein.     He 
the  latter   vessel,    and    then    made    a    small    openmf 
in  it,  and  haviug   done  so,  he  found  that    the  bU 
immediately    escaped,  and   formed  a  considerable  jet  i 
but  that,   on  compressing  the  artery,    the  flow  booi 
stopped,  although  the  whole  length  of  Uie  vein  waA  fidl  i 
on  removing  tlte  pressiu-e  from  Uie  artery  the  stream 
from  the  vein  was  re-estal)lished.     The  second  instance 
which  I  shall  adduce  to  demonstntbe  tlie  influence  of  the 
heart,  is  the  distinct  pulsation  that  a  occasionally  per- 
ceptible in  the  veins,  and  which  is  synchronous  with  the 
stroke   of  the   left  ventricle.     \\v  may  then  conclude 
that  the  m  a  tergo  which  propels  the  blood  along  the 
veins,  is  deprived  principally  from  the  heart,  and  from 
Uie  contraction  of  the  arteries  and  ca])illarics. 
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Physiologisls  have  emimeraied  some  other  cuuscs, 
which  have  been  thought  to  asmt  in  tlie  venoun  dr- 
culation,  such  as  the  contraction  of  the  veins  themselves; 
the  pulsation  of  thi.-  neif^hlMiurinjj  arterie-s;  the  compres- 
sion of  tiie  surmundiiig  parts,  particularly  of  the  mus- 
dw;  and,  in  a  more  especial  manner,  atmospheric 
pressiire.  The  facts  which  1  stated  whendescribinj»  the 
stnictiire  and  ppopLTties  of  the  veins,  rentier  it  cviiiont 
that  these  vessels  possess  an  active  contractile  power, 
which  assists  in  propelling  their  contents. 

With  respect  to  ths  pulsation  of  the  arteries,  it  is  very 
doubtful  if  it  has  any  influence  on  the  venous  circula- 
tion. This  opinion,  which  is  supported  by  so  mttny 
high  authorities,  was  founded  on  the  erroneous  idea  that 
the  arteries  alternately  dilated  and  contracted ;  but,  as 
it  is  now  admitted,  that  there  is  no  perceptible  motion 
in  the  artery  during  the  ordinary  action  of  the  heart,  il 
is  difficult  to  conceive  how  any  power  of  the  above  na- 
ture can  exist.  The  pressure  of  the  muscles  and  of  the 
skin,  appears  to  favour  the  return  of  the  venous  fluid  ; 
and  it  is  well  known  to  surgeons,  that  artificial  com- 
pression, when  properly  applied,  is  a  most  powerful 
means  of  removing  congestion  of  different  parts  by  aid- 
ing the  powers  of  the  circulating  veisek. 

The  most  important  auxiliary  to  the  vis  u  tergo  is,  ac- 
cording to  a  commonly  received  opinion,  the  jH-essure 
exerted  by  the  atmosphere  on  the  surface  of  tlie  body. 
Various  attempts  have  been  made  to  explain  the  mode 
in  which  this  pressure  acts  on  the  xtins.  Some  physio- 
logists contend  that  a  tendency  to  a  vacuum  is  produced, 
in  conse<]uence  of  the  active  dilatation  of  the  cavities  of 
the  heart ;  others  think  that  the  elasticity  of  the  lungs 
powerfully  a&dsts  in  dilating  the  cliamlKtrs  of  the  lieart ; 
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ah'd/'lksuyj  it  has  Keen  aiipjioiied  t!iat,"ns'in  flic  airFof 
inspinuion  the  expanding  parietes  of  the  chest  tend  to" 
leave  a  vacuum,  the  pressure  of  the  atmosphere  must 
necessarily  force  the  blood  into  the  thorax. 

In  the  ordinary  and  quiet  state  of  the  circulation, 
believe  that  tJie  influvncu  of  infipiration  in  determintn; 
the  flow  of  the  venous  blood,  is  very  inconsidemble 
I  .but  when  the  breathing  is  excited  by  any  cause,  the  co 
tents  of  the  veins  are  forcibly  drawn  towards  ttio  hejirt 
during  inspiration.  With  respect  to  the  dilatation 
the  cavities  of  the  heart,  it  appears  that  tite  auricle  d' 
ing  its  diastole  spontaneously  expands,  and  it  is  probabi 
tliat  tlic  mechanism  of  the  chest  also  assLsbi  in  sepanitiiig 
the  walls  of  tlie  auricle.  I  conceive,  however,  tliut  thoi 
effect  of  the  thoracic  vacuum,  whether  it  occurs  in 
lungs  or  in  the  heart,  is  not  indispensably  essential  ti 
the  venous  circuladon.  This  opinion  is  supported  h 
the  fact,  that  if  the  vena  cava,  or  any  other  great  vein, 
\a  tied  so  as  to  cutoff  tlic  communication  with  the  heart 
and  thorax,  it  is  distended  with  blood  coming  up  to- 
wards the  heart ;  and  if  wounded  on  the  distal  side  of 
the  ligature,  the  blood  streams  out  till  death  enRues. 
Again,  in  the  numerous  animals  which  have  neith 
heart  nor  lungs,  and  in  the  imperfect  human  foetus, 
heart  is  wanting ;  it  is  evident  in  these  cases  that 
tendency  to  u  thoracic  vacuum  can  take  place,  and  y< 
tlie  circulation  of  the  venous  blood  is  perfectly  acconi' 
plished.  The  instance  of  the  circulation  in  the  »yf.l 
of  the  vena  portfe,  might  he  adduced  as  an  ndditionnl 
proof,  that  the  occurrence  of  the  above  phenomenon  i»_. 
not  necessarily  required. 

The  blood  moves  more  slowly  in  the  veins  than 
does  in  the  arteries,  partly  in  consequence  of  the 
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larger  cnpaclty  of  thu  venous  syutem,  and  partly  owing. 
to  the  difcliiic  of  the  propulsive  powers.     But  the  cur-- 
rent  in  the  veins  is  more  rapid  than  it  is  in  the  capil-. 
Innes,  because  as  these  small  vessels  unite  to  form  the 
teins,  the  capacity  of  the  vascular  channel  diminishes ; 
and  for  the  same  reason,  the  blood  flows  with  greater 
velocity  6i  it  pasties  from  the  branches  towards,  the, 
trunks  of  the  vkuoi  cslvx.  , 

.tifXhe  contraction  of  the  ventricle,  which  ciuises  the 
blood  in  the  arteries  to  flow  per  saltum,  does  not  pro- 
duce a  similar  effect  in  the  veins,  so  tliat  if  one  of  the 
latter  ve«8cU  is  opened,  the  stream  that  issues  from  it 
is  pi^fectly  uniform.  It  occasionally  liappcns,  however, 
when  the  action  of  the  heart  is  violently  increased,  or 
when  there  is  some  obstacle  in  the  circulation,  that  * 
distinct  pulsation  is  obi^ervcd  in  the  veins,  which  is> 
synchronous  with  and  dependent  on  the  stroke  of  the 
ventricle.  Thi>rc  is  also  another  kind  of  venous  pulse 
in  the  vesseLs  placsed  near  the  heart,  wliich  is  produced 
by  a  very  different  cause,  viz.  the  contraction  of  the 
auricle.  U  has  long  been  remarked,  that  when  thi» 
xavity  contracts,  a  certain  quantity  of  the  blood  which 
it  contains,  flows  back  into  the  venae  cavtc ;  and  in 
some  cases,  iJiia  undulation  extending  to  the  ihac  and 
jugular  veins,  may  be  seen  in  the  latter  vessels,  par-, 
dcularly  in  a  thin  individual.  The  distention  thus  pro- 
duced, must  be  distinguished  from  the  fulness  tliat  is- 
iCaused  by  tlio  act  of  expiration,  during  which  period,, 
the  blood  being  forced  from  the  chest  towiurds  the  veins, 
is  accumulated  about  the  head  and  neck,  and  also  in 
the  \'iscera  of  the  abdomen.  It  is  e^-ident  from  the 
mechanism  of  the  venous  system,  that  the  rcflus  can- 
not in  either  case  extend  beyond  tlic  first  puir  of  valves. 
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PAin*   FOLUTH. 

Section  I. 

OF  THE   CAPILLAKV  VH88BL8. 

TuE  minute  tubvs  which  coostitutc  the  ultimate  ter- 
minations of  the  ftrtcries  and  the  first  origins  of 
veinn,  are  distinguished  by  the  name  of  zasa 
Bichat  regards  them  as  forming  a  system  by  Uiemsolv 
which  is  distinct  from  the  rest  of  the  vascular  &ystem»^ 
and  in  which  the  vital  functions  of  secretion,  nutritiot 
caloritication,  &c.  are  accomplished.   Although  this  cek 
brated  physiologist  made  too  detined  a  separation  betwecqJ 
the  capillaries  and  the  larger  blood-vessels,  yet  it  is 
tain  that  these  small  canals  arc  the  mechanical  t^entu,-] 
by  which  the  rariaus  changes  that  occur  in  the  cora-4 
position  of  the  body,  whether  healthy  or  morbid,  are 
effected. 

The  capillar)'  vessels  are  so  minute  that  they 
detection  by  the  naked  eye.    This  circumstance  gave  i 
to  many  errors  before  the  art  of  magnifying  objects  wit 
optical  instnimenU,  and  that  of  filling  the  vessels  with 
fine  injection,  were  discowred.     Thus  anntomiflts  for  »■_ 
long  lime  believed,  and  the  opinion  is  supported  by  some 
in  the  present  day,  that  a  peculiar  substance  or  paren- 
chyma intervened  between  the  Kmallest  visible  branchw: 
of  the  arteries  and    the  commencement  of  the  veins. 
The  truth  of  this  Iheor)'  is  di&proved  by  the  iact,  tliot  a 
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ijE0Oure(I  fluid  mity  be  thrown  from  thti  arteries  into  the 
veiDS  without  any  extravasation  between  them.  A  more 
direct  source  of  information  is  olitained  by  carefully  ex- 
amining with  a  micro&cope  tlie  circulation  in  the  Inuu- 
parcnt  part^  of  animals,  as  the  web  of  Uie  Irog's  foot,  or 
the  mesentery  of  the  rabbit.  By  this  means  we  are  able 
to  trace  the  ramifications  of  the  arteries  Uli  they  become 
directly  continuous  with  the  branche.s  of  the  veins. 

It  is  impossible  to  state  with  precision  where  the  ca- 
pi)krie.s  b^n,  or  where  they  end.  It  will,  however,  be 
sufficient  for  all  iisefid  purposes,  if  we  include  under 
this  denomination  all  arteries  and  veins  which  are  invi- 
Kiblc  to  the  naked  eyv.  I  am  aware  that  thiK  definition 
is  not  firee  firom  objection,  because,  in  the  first  place,  it 
h  arbitrary,  for  vessels  which  are  seen  by  one  individual 
may  be  imperceptible  to  another  whose  vision  is  less 
powerful ;  and  in  the  second  place,  many  writers  restrict 
the  t«rm  of  capillaries  to  the  minute  ramifications  of  the 
arterial  eyslem. 

The  circtdation  of  the  blood  being  double  in  tlie  human 
species,  it  follows  that  the  capillary  system  must  likewise 
be  divided  into  two  parU.  One  set  of  capillaries  is  dif- 
fu.sed  in  all  parts  of  the  body,  being  placed  between  the 
terminal  branohes  of  tbe  arteries  and  lite  roots  of  the 
veins;  the  other  set,  less  extensive  and  capaciou.s,  is 
situated  between  the  minute  raroiflcatioQS  of  the  pul- 
monary arteries  and  the  origins  of  the  pulmonary  veins. 
In  the  former  class  the  arterial  blood  is  converted  into 
venous;  and  in  the  latter,  the  venous  blood  is  changed 
into  arterial.  The  capillary  vessels  which  are  placed  at 
the  commencement  and  termination  of  Uie  vena  portse, 
form  a  part  of  the  general  capillary  system. 

The  capillary  vessels  are  not  all  of  the  same  eiu ; 
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thosB  which  (>ro:»e(l  from  the  arteries  become  finmller 
till  at  knjrlh  Uiey  only  rt-ccnt  one  red  particle  at  »  Limeji 
from  ChiK  point  they  begin  to  enUrge,  and  continue  td 
do  so  till  tliey  terminate  in  the  primitive  branches  of  (hw 
reins.  It  is  a  question  of  interest  to  know,  if  there  tan- 
any  capiUaries  so  small  that  they  cannot  admit  the 
coloured  part  of  the  blood.  The  great  majority  ofi 
anatomists  think  that  such  vessels  do  exist ;  indeed  it  tti 
Hurprising  that  any  doubts  should  have  arisi-n  on  tliist 
subject,  at  leitst  in  modero  times.  Many  parts  of  the 
l>ody,  fiuch  as  the  cartilages  and  the  diaphanous  mem^ 
branes  of  the  eye,  are  supplied  by  ^'essela  which  carry 
only  tlie  colourless  portion  of  the  blood,  and  which  there- 
fore escape  oljserviition  ;  but  we  cannot  for  this  reason' 
suppose  that  these  ports  have  no  arteries  or  veins,  llui 
contrary  is  proved  in  inflammation,  in  which  state  many' 
of  the  transparent  vessels  become  uppm^nt,  in  consc- 
qnence  of  being  preternaturully  dilated.  Thus  in  oph- 
thtdmia,  the  minute  arteries  of  the  conjunctiva  appear 
distinct,  because  they  arc  distended  with  red  blood  ;  and 
even  the  vascularity  of  the  cornea  is  demonstrated  by-i 
continued  inflammation.  It  is  impossible  to  suppi 
that  in  these  and  similar  instances,  the  vcRsets  whicM 
are  seen,  arc  generated  by  the  diseased  action,  and  thab 
they  did  not  previously  exist,  f 

Although  the  existence  of  these  colourless  vcftselat 
appears  to  be  satisfiictorily  proved,  yet  it  must  be  con-l 
fessed  that  little  is  known  of  their  real  nature.  Haller, 
Bichat,  and  others,  have  stated  that  in  many  parts  of  the 
liody,  as  the  skin,  the  serous  and  mucous  membranes, 
&c. ,  the  arteries  terminate  in  exhaling  tubes,  which  nrff 
thenuielves  supposed  to  end  by  little  orifices  or  mouths  : 
and  in  other  organs,  the  pellucid  capiUaries  arc  tuiid  to 
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be  continuous  with  excretory  ducts.  Other  anatoinisl*,, 
as  Mascagni  and  Richertind,  contend,  on  tjic  contrary',i 
thftt  the  capillnr)'  vessels  nc'ithcr  end  in  cxhul&ntN  nor 
are  continuous  with  cxcrttory  ducts ;  but  that  they 
possess  luttfnil  and  organic  pores,  through  which  the 
varioufi  substances  necesf^nry  for  nutrition  and  secretion, 
are  separated  from  the  blood.  It  is  evident  that  both 
thes«  lheorie!<  are  entirely  conjectural,  for  it  is  impossible 
to  perceive  either  exhtlant  orilice.s  or  lateral  pores. 
->iThe  experiments  of  M.  Fod^ra  upon  the  imbibing 
poweiB  of  the  living  solids,  have  induced  M.  Magendie 
to  renvc  the  old  opinion,  according  to  which  exhulation 
depends  on  transudation.  These  investigations  cer- 
tainly shew  that  the  dssues  of  a  living  animal  are  ca- 
pable of  being  penetrated  by  substances  which  are  in 
contact  with  them.*  Rut  this  is  only  one  step  towards 
elucidating  the  wonderful  and  ever-var)-ing  process  of 
secretion,  by  which  the  most  dissimilar  tluids  are  sepa- 
rated from  the  common  mass  of  the  blood.  Notwith- 
standing the  great  progress  that  has  been  made  in  the 
study  of  the  tmimiJ  economy,  and  the  perfection  which 
has  been  attained  in  the  construction  of  the  microscope, 
I  believe  we  are  still  ignorant  of  the  connexion  which 
exists  between  the  small  blood-vessels  and  the  solids  of 
the  body ;  or,  in  other  words,  of  the  process  by  which  the 
particles  required  for  nutrition,  and  those  which  form 
the  secretions  are  separated  from  the  circulating  blood. 
It  has  been  stated  in  a  preceding  page,  that  Uie  mi- 


'  M.  FodCn  injACTcd  a  poi-onout  «ubi1an«e  into  a  portion  of  an  art«iy 
which  wu  included  between  too  ligituK*,  and  csrufully  ddachod  ftum  all 
(111!  Mirrouodiug  pult.  lu  a  thorl  lime  Itie  poiion  wot  iinbibixi  by  Ibi^  pi- 
jUixa  of  the  viMCI,  «pread  ittcif  on  Itic  outude,  md  lery  toon  dtslrojcd  ilia 
animaL 
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eroscopc  demonstrates  an  immediate  comraunicntion  tie- 
twocn  Ihc  arteries  and  veins  ;  but  tJiese  Rnastomosi-s  are 
so  multiplied  and  intricate,  that  it  is  very  diflicult  to' 
convey  by  words  an  idea  of  the  bciiutiful  appearance 
which  is  presented  to  the  eye  of  the  observer.  In  some 
places  the  direction  of  one  of  the  smallest  arteries  being 
altered,  it  is  reflected  on  itself,  and  thus  becomeK  an 
incipient  vein ;  in  other  places  small  branches  arc  sent 
off  from  iin  artery  into  a  paniHcl  vein ;  lastly,  it  often 
hajipcns  that  several  minute  arterial  ramificntions  are 
continuous  witlt  a  single  vein.  The  small  venous  radi- 
cles which  spring  from  the  capillary  tulies,  are  gencfally 
larger  and  more  numerous  than  the  arteries  j  they  also 
more  freely  communicate  with  each  other,  and  with  the 
capillaries.  The  anastomoses  are  established  by  vesseb 
that  arc  invisible  to  the  naked  eye,  but  which  may  be 
distinctly  seen  in  the  web  of  the  frog's  foot,  when  a  good 
microscope  is  employed. 

No  direct  connexion  between  the  arteries  and  lym- 
phatics can  be  perceived,  even  with  the  aid  of  magnify- 
tug  glasses,  and  in  consequence  of  this  circumstance^ 
most  anatomists  deny  that  it  exists.  It  is,  however, 
found  thut  injections  pass  from  the  ortertca  into  the 
lymphatics  ;  and  therefore  Mngendiv,  adopting  the  ideas 
of  Ilarthotine  and  others,  considers  that  tliv  latter  hsn 
an  immediate  communication  with  the  former. 

The  number  of  the  capillaries,  and  their  proportk 
with  the  solid  substance,  are  extremely  various  in  the 
different  organic  structures.  In  many  parts,  as  ih 
epidermis,  the  arachnoid,  and  the  cellular  membrane, 
no  arteries  can  be  injected  ;  but  this  depends  on  th< 
imperfection  of  the  method  employed,  and  not  on  u. 
actual    deficiency  of  blood-vessels.     The  cartilages  inf' 
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the  foetus  cun  be  injected,  but  aot  in  the  adult,  llie 
serous  membranes  lux-  iimdo  rathvr  red  by  the  injection 
of  their  vessels.  The  fibrous  structures  receive  many 
capiilury  arteries,  some  of  which  admit  the  coloured  part 
of  the  blood ;  the  hones  are  more  v-ascular,  and  are 
reacUly  injected.  The  muscular  and  nervous  system;* 
are  abundiintly  supplied  with  ciipillories ;  but  the  most 
vascular  parts  (»f  the  body  are  the  secretory  oi^nns,  the 
skin,  the  mucous  membrnneR,  and  the  lungs. 
s>,The  organization  of  the  capillary  vessels  cannot  be 
ascertained  by  examination,  iii  coiiso(|uence  of  the  mi- 
iiutenuss  of  these  lubes,  and  the  difticulty  of  distinguish- 
ing them  from  the  parts  by  which  they  are  surrounded. 
"VWe  may,  however,  conclude  that  they  are  lined  by  the 
continuation  of  the  internal  membrane  of  the  arteries ; 
and  it  is  also  probable,  as  they  exiiibit  distinct  uuirks  of 
contractility,  that  they  are  provided  with  a  fibroufi  cout. 


Section  II. 

PROPERTIES   AND  FUNCTIONS. 

TuE  actions  of  the  capillar)'  vessels  arc  essential  to 
the  production  of  most  of  those  operations,  which  are 
required  for  the  support  of  life.  The  opinions  of  phy- 
.siolo^sts  are,  in  the  present  day,  divided  as  to  the  ex- 
istence of  an  active  contractile  power  in  these  soaoU 
blood-vessels ;  and  when  the  great  importance  of  the 
question  is  considered,  we  cannot  be  surprised  at  (he 
rnunbcr  of  wTJters  who  have  engaged  in  the  contro- 
versy.  According  to  some  autliorities,  the  capillaries 
are  merely  passive  tubes,  wliich  arc  not  provided  with 
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irritability.*     Others,  on  the  oonlrary,  contend  thftl 
they  have  a  contjftctilc  povrcr,  which  enables  them  tO'j 
carry  on  the  circuliition  quite  independently  of  the  itt 
ihia  power  was  called  by  Biohat,  insensible  orgonir  coiu^ 
tractility.     Lastly,  many  excdlent  physiologbts  Rupponeil 
that  the  capillary  circtilatioD  is  influenced  by  the  tictiou 
of  the  heart ;  but  that  the  small  tcsscU  haw  thcmg4J^ 
itn  active  force,  which  cnablL-s  them  to  iisstst  in  pr 
pclling  thuir  contents,  uud  which  may  l>e  exercised  in- 
diependcntly  of  the  heart.     As  it  would  be  difficult  I 
niduce  within  the  limits  of  this  work,  the  mimerov 
conaiderfitions  that  ai-e  connected  with   this  most  cor 
preheiuive  subject,   I  shall  confine  myself  to  pointinjl 
out  some  facts  whidi  appear  to  prove  the  correctness  of 
tlie  last  opiuion.  ^i 

It  Iwis  been  already  shewn  that  the  propulsive  pow 
of  the  ventricle  extends  to  the  venous  system  ;f  now. 
it  is  evident  that  that  power  must  have  previously  act 
on  the  capillaries,  I  conceive  the  iirst  part  of  the 
tion  must  be  ftdmiltcd,  viz.   that  the  capillar)-  circuUij 
tbn  is  influenced  by  the  action  of  the  heart.  '' 

Tl]e  second  part  of  this  opinion  may  be  substantiat 
by  observing  certain    phenomena  which   occur  m' 
human  body,  and  by  the  results  of  experiments  pwij 
formed  on  the  tower  animals.     It  is  welt  known  thatl 
local  action  frequently  takes  place,  by  which  blood,  anil 
utiicr  fluid.1,  are  determined  towards  individual  purts 
the  body,  without  the  heart's  action  or  the  general  cir 

f  «  Thii  vrotd.  vbich  irat  fitn  rmiiloyed  bjr  CliMon,  hu.  rioc*  thf  tloM  i— 
Hallec.  been  generally  uted  by  pliynotogiiU,  to  exptcit  Ihe  virnl  pn>pe(tyi 
wbkh  PDoblit  cntiiii  pari*  of  the  nnimnl  body  W  coD(rK<  or  tliwiMi  their] 
ftbrra  upon  llie  applioalltm  of  a  iliinultn. 
t  See  p.  393. 
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cutstion  Iwinfr  in  the  least  aifected.  Mental  emotion  is 
often  the  exciting  cause  of  the  great  local  accumulation. 
Tbus,  sliame  causes  blushing ;  voluptuous  idea*  produce 
txvcttoo  ;  and  thv  sight  of  food  cxcitvs,  in  a  liungry  pcr> 
SOD,  a  flow  of  fiuli%-a.  At  other  times  locut  action  may 
be  produced  by  mechaoical  irritation ;  for  example, 
titillatioR  causes  erection  of  the  nipple,  a  particle  of 
iron  renders  tlte  vessels  of  the  conjunctiva  turgid,  Sec, 
Agaiftt  in  local  inHammation,  the  activity  of  the  sinall 
arteries  is  increased,  although  the  condition  of  the  heart 
is  not  nffectcd,  It  lias,  indeed,  been  implied,  by  an 
author  of  great  excellL-uce,*  that,  in  similar  instances 
to  those  above  mentioned,  a  prior  action  occurs  in  the 
heart,  which  is  the  occasion  of  the  local  distention. 
But,  if  this  supposition  were  founded  in  truth,  which 
there  is  great  reason  to  think  it  is  not,  it  would  nut 
explain  the  phenomena  which  are  observed,  tiuch  an 
increase  in  the  power  of  the  heart  would  certainly  acce- 
lerate the  general  circulation ;  but  we  cannot  conceive 
how  it  could  inlluuntu  the  flow  of  blood  in  any  par- 
ticular  set  of  vessels,  unless  those  vessels  hud  themselves 
a  local  source  of  action. 

The  important  experiments  which  have  been  per- 
formed by  Dr.  W,  Philip,  Dr.  Thompson  and  Dr.  Has- 
tings, shew,  in  a  still  more  striking  manner,  the  con- 
tractile power  of  tlic  capillaries.  Thus  the  circulatioa 
continues  in  them,  after  a  ligature  has  been  tightly 
bound  around  tlie  leg  of  a  frog — after  the  great  vessels 
of  the  heart  have  been  all  tied — nay,  more,  after  the 
heart  has  itself  iieen  removed,  or  has  long  ceased  to  act.f 

*  Dr.  Cliul«*  l^oirf.  Addition. Expb.  un  Uie  .Aiteiio,  p.  I0!>... 

t  Dr.  Philip  luw  wen  the  circiilaiion  cantinue  la  Ihe  moeniery  ofllierab* 
bit  tot  tu  lioui  and  n  (paiia  alter  ihu  cxciuoa  ol  the  heart  Expn.  Inq.  into 
the  Lbwi  of  (he  Vital  FunclioD*,  3d  cdiL  p.  17S.    1  have  mywlf  frequtnlljr 
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irritobiiity."'      Others,   on   the  contmr)-, 
thoy  huve  ft  contractile  power,  whicti  ep 
cnrr^-  on  the  circulation  qmte  independer 
ihia  power  was  called  by  Bichiit,  inser 
traclilitr.     Lastly,  many  cxcvUeiit  p' 
that  the  capillary  cirxnilatioo  i«  ip 
of  the  heart ;  but  tliat  the  smaU  i  lally  usittt  V>^ 

an  uctira  force,  whicli  enable*  >  to  the  veins, 

pelling  their  contents,  und  v  lu-e  much  more  iift* 

dependcntly  of  tlie  heart.  exercised  in  the  othtf 

reduce  within  the  Unoltf  Tlie  arteries  and  the  veins 

oonKiderations  that  lure       rvient  to  the  action  *if  these 
prehen8t\'e  subject,   I,    ,  imnging  the  fluid  materiaJ,  tKe 
out  some  iacta  whir'  ^^  to  fuUil  certain  usm,  aad  >  to 
the  Inst  opinion.'  -  ^ifti,  u  it  trarerses  (he  cnpilkry') 
M  It  htLs  been  uf  ^  hr  retuminji:  llie  nltered  Mood  nftei'' 

it  is  evident  '^^,  at  thooe  placed  between  the  tcmunh- 
on  tlic  cap-j^  ^-i. . 


of  the  vcntrid'  /  ^g^vs  have  been  accomplished. 
'    I,  or  those  placed  between  the  te 

arteries  nnd  the  origin  of  the  coniniJiri 
mu»'  ^'igf^fots  which  eflfect  the  vital  functiona  o(I( 
ia  '^^^iiiitrilion,  in  the  completion  of  which,  thff ' 


nces  such  change?!,  that  it  becomes  ileMftI 

^  unfitted  for  the  purpfwe*  of  the  econotiri^. 

^^j[^i  of  the  lungs  aiy  connected  Mth  eqiiiini^ 

^Jiproce-sscs,  for,  ia   these  wssels,  the  blooti  fali* 

^^4bv  beinf^  freed  from  the  noxious  princtplm"ivn 

^^utred  in   the  general  circulation;    and   in' ifa^o 

f  ruln'S,  th«  chyle  and  the  lymph  arr  assimilaw^i 

tfce  nutriliouB  fluid.  -nf 


j  iliu  citciiltlran  gooiB  oti  In  Ibo  wnwpait,  upwktdi  of  m  boor  ■mr 


el  ili«  hovt  bad  cowmI. 
m;— iry  W  dutinKuUb 
en  theactlDn 


bd»(«n  ibt  mottan  of  ibe  blond,  wTiirh 
i«KK»td  ibat  wUeb  n  oAMpiwIuri-l  hi 
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"■■nilt.  or,  more  correctly  speaking,  m- 

"nt  state  of  our  knowledge,  to  de- 

<  of  the  pheootneua  which  occur 

They  appear,  howevtr,  to  b* 

iii  to  depend  on  the  conjoined 

ul,  chemical,  and  vital  actioiu.* 


Section  111. 
or  THE  EHBCTILK  TI83UE.  '* 

Ik  certain  parts  of  tlic  body,  the-  Braall  arteries  and 
veins  have  a  peculiar  disposition  which  causes  liicin  to 
be  very  greatly  distended  with  blood,  at  any  time  when 
their  action  is  excited ;  this  arrangement  of  the  vessels 
gives  rise  to  what  has  been  l«rmed  the  erectile  tissue. 

It  ia  observed  in  several  places,  but  it  is  most  distinct 
in  tbi!  organs  of  generation,  as  in  the  penis,  the  clitoris, 
the  uympluc.  and  ttic  nipple  of  the  breoitt ;  it  i»  also 
evident  in  tlic  papillrc  of  the  skin  and  mucous  mem- 
branes, and,  accordinir  to  some  writers,  in  the  spleen. 

The  opinions  oT  anatomists  have,  for  a  long  time, 
been  divided  concerning  tlie  character  of  tiie  erectile 
tissue.  The  raajorily  state  that  in  Uie  penis,  in  which 
organ  it  has  been  principally  i;xumincd,  it  is  composed 
of  spongy  and  loose  cellular  substance,  interposed  be- 
tween the  termination  of  the  arteries  and  the  commence- 
ment of  the  veins.  But  many  excellent  anatomists, 
amongst    whom    may    be    mentioned   Huoter,  Cuvier, 

*  Tha  rcadct  majr  consult  witli  graul  advanUj^  iIh!  work  at  XJi.  Ikutock, 
for  Kcciniprctiuiiuvt  account  of  llic  infliirncr  of  pliyiicil  Hutl  viUl  aGCiiliia 
tbetModuclionofwicralion,  ■iDrilioD,  i«B|ilnili«ii.&c.'    '  "     "'ii 
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Xbe  contractilitf  of  the  cnpillan-  Tesst^'^maT  nUolte 
excited  by  thv  dtruci  a[>{>liciaiuD  of  fttunulAnts,  withmit^ 
the  action  of  the  naghbouHng  iu-t«n«6  beiag  at  all  ih^ 
fluencvd.  ■  '    >ii>   : 

The  conclwiion  to  which  the  preceding  fiiCls  lead,  is 
that  the  saiull  l>lood-\  E«»el;^  are  provided  with  an  activ 
and  independent  power,  which  materiallr  assists  th<'| 
heart  in  propelling  tlie  hlood  onwards  to  the  veins. 

The  functions  of  the  ciipiUaries  are  much  more  ini'i 
portant  than  those  which    afe  eu'etvised  in   the  other' 
parts  of  the  ^'ascutar  system.    The  arteries  and  the  reins 
are,  in  fact,  entirely  subservient  to  the  action  of  thcKe 
vessels  ;  the  former,  by  bringing  the  fluid  nmternd,  Oie 
blood,  which  is  destined  to  fulfil  certnin  u»e<i,  and  K 
ufldtrgo  certain  cJianges,  ns  it  traveraes  the  capiUaryf 
8]Pttem  ;  the  tnlter,  by  returning  the  Alten>d  Mood  nfterr'* 
the  necessary  proctfises  have  been  accomplished.  ■  "nwr^ 
„  general  capillaries,  or  those  placed  tjetwecn  the  termiftk- 
tion  of  the  aortic  arteries  and  the  origin  of  the  commbtri 
veins,  are  the  agents  which  effect  the  vital  functions  of  i 
secretion  and  nutrition,  in  the  completion  of  Mhich,  the  • 
blood  experiences  such  changes,  that  it  becohies  dtileJ>) 
riorated  and  nnlitted  for  the  purposes  of  the  econodnlj^. 
The  capillaries  of  the  lungs  aiy  connected  with  eciu-iDr'' 
important  processes,  for,  in  these  wsitds,  the  blood  n  i 
renovated  by  being  freed  from  the  noxious  principlut  it" 
had  BC((uircd  in  the  general  circulation  ;    and  in  lhe>o 
same  tulies,  the  chyle  and  the  lymph  arc  assimilateif  ' 
with  the  nutritious  Hiiid.  < 

fibMvri  Hw  (itoalitipn  going  on  in  thu  unu:  part,  upwani*  oi  ta  luiir  after 
dWMMoa  of  M I hMBt  had 'OMVd.  In  (mronninfc  that  exfaaumb,  r\  i*, 
hwMvw,  ntevmaj  to  dutinfcubb  txrtirwii  ilw  motion  of  ibv  li1o<id,  iahjclt 
dopenAi  oa  ihc  «cUod  of  tlu  Ttttc!',  mkI  ttnl  wtikh  b  oftn  pn)(liK«d  by 


•  .«ia»BBKcTiLB  ti89i;b.  mm 

^t  is  verj  difficult,  or,  more  correctly  speaking,  im- 
possible,  in  the  prcscot  state  of  our  knowledee,  to  de- 
cide OD  the  real  nature  of  the  phenomena  which  occur 
in  the  capillar)-  vessels.  They  appiair,  however,  to  be- 
of  a  mixed  character,  and  to  depend  on  the  oonioincd 
operation  of  mechanical,  chemical,  and  vital  actions.* 


^  SSCTIOK  III. 

"*'  or  THE  ERECTILE  TISSUE.  ' 

Iff  certain  part^  of  the  body,  the  email  iirteries  and 
veinK  have  a  peculiar  (lisposition  which  eauscs  them  to 
be  very  greatly  distended  with  blood,  at  any  time  when 
their  action  is  exdted  ;  this  arrangement  of  the  vessel* 
gives  rise  to  what  has  been  termed  the  erectile  tiMue,'- ' 

It  is  observed  in  several  places,  but  it  is  most  distinct 
in  the  organs  of  gi-neration,  m  in  the  penis,  the  clitoris, 
the  nymphic,  and  the  nipple  of  the  breast ;  it  is  also 
cvkkmC  in  the  papillre  of  the  likin  and  mucous  mem- 
branes, and,  according  to  some  writers,  in  the  spleen. 

The  opinions  oT  anatomists  have,  for  a  lonp  time, 
been  divided  concerning  tlie  character  of  llie  erectile 
tissue.  The  raAJonty  atatc  titat  in  the  penis,  in  vrbidl ' 
origan  it  has  been  principally  examined,  it  is  componed  ' 
of  spungy  and  louse  cellular  substance,  inteipowtl  Iw- 
twecn  tile  tenninntion  of  the  arteries  and  the  commence- 
ment of  the  veins.  But  many  excellent  anatomists, 
amongst   whom   may   be  mentioned   Hunter,  Cuvier, 

*  Hia  raador  may  coiuuli  will)  g(«al  idvu^iUigc  Hie  work  oS  Dr.  Bortock. 
tot  ■  crr.niptthuiiiiit  acf  niint  of  Ihc  iullijrncc  of  phjriiciil  diid  vital  igealtia 
Uw  produclioD  «r  Kf  Hlion,  auliilloii,  («i|)tniiifiii.  Jb:. 
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Tiedcmtuin.  and  Beclarfl.  have  deTnonstnted  tint  titt] 
erectile  structure  is  produced  merely  by  a  partiadBr  \ 
rftn^femcDt  of  tbc  sniall  sanguincouA  vessels,  anil 
ciatly  of  the  vanh. 

This  titmac  can  !»  diKtiniruifihed  in  the  penis  i)f 
human  subject ;  but  it  is  more  apparent  in  the 
MJmaU,  such  as  the  horse  or  elephant     The  intimat 
structure*  of  the  corpus  cavernosum  may  be  thus  de- 
iu-rit>ed :    cxttrmBlly  it  is  surrounded  by  a  fibrous  and 
elastic  sheath,  which  sends  numerous  procoss4s  to  tlwl 
interior,  where  they  separate,  and    at  the   same  time 
support,  the  vascular  ramifications ;  the  internal 
tion  iK  made  up  of  nunverous  arterial  branches,  mht^^l 
freely  anastomose  with  each  other,  and  also  with  th( 
large  roots  of  the  deep  vein.    These  commmueatioi 
are  extremely  large  and  frequent;    and,  it  b  also 
ftm*cd,  that  the  vonoiis  branches,  which  present  mat 
dihiLationK,  freely  unite  with  each  other.     When  one 
the  deep  arteries  of  the  penis  is  very  successfully  h 
jected,  the  fluid  first  distends  the  ramifications  of  thai 
artery  ;  then  the  plexus,  which  is  formed  by  the  van  A 
and  at  length,  having  produci'd  erection,  it  returns  by' 
the  great  dorsal  vein ;  the  same  effect  is  more  easily 
obtained  by  injectin;^  from  the  rein.     The  erectile  tlssTteJ 
of  the  corpus  spongiosum  is  rather  dtfTerent  fWim  the 
preceding,  in  consequence  of  the  existence  of  a  remark- 
able network  of  veins,  which  surrounds  the  urethra, 
throughout  its  whole  extent.     In  tlic  membranous  por- 
tion  these  veins  are    accumulated  so  as  to    form  two 
columns,  which  leave  a  groo^'e  between  them,  extending 
from  the  caput  gallinaginis  to  the  glans  penis.     This 
curioiiB  Rtmctxiro.  which  was  discovered  by  the  late  Mr. 
Shaw,  must  tend  to  contract  tbc  calibre  of  (bo  urethra 


columnH  are  '  ' 
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during  crpctioii.;  and^' us  the  two  venous  colt 
onited  to^tlier  nruund  tbu  sinus  pocularis  of  the  pros* 
tate  gland,  it  hnn  begn  thoujiht  that,  during  coition, 
they  tnxy  prevent  the  semen  flowing  hack  tow'ards  the 
bladder,  or  Uw  urine  forwards  into  the  urethra.        ' 

The  disposition  of  tho  vessels  in  the  clitoris  and 
nymphte  is  tlie  sainu  as  in  the  cavernous  body  of  the 
penis.  . 

Thy  papilin:  of  the  cutaneous  organs  are  provided  with 
the  erectile  tissue,  atthoug'h  on  account  of  their  luinute- 
aes&,  it  is  difficult  to  detect  it.  The  most  favourable 
situation  to  examine  it,  is  in  the  papilUe  of  tlic  tonj^e. 
Each  of  those  eminences  ruci-iveK,  in  addition  to  the 
nen'ous  tilamouts,  a  gn-at  number  of  small  blood-\'e9- 
sels,  which  are  distinguished  by  their  serpentine  course, 
and  by  their  very  free  communications  with  each  other. 
In  tho  state  of  inaction  Ihe  papilla;  are  uidistiuct,  soil, 
and  pain;  on  the  contrary,  in  the  state  of  erection,  they 
become  enlarged,  striiightened,  red,  and  highly  sensible. 
The  nipple,  or  papilla  of  the  mammary  gland,  does  not 
appear  to  differ  from  tJie  preceding,  except  by  its  greater 
diinensluns. 

■  'llie  erection  of  the  various  parts  which  arc  provided 
with  this  tissue,  depends  on  the  repletion  uf  the  bluod- 
Ttesels,  and  particularly  of  the  veins.  This  fulness  is 
produced  by  the  joint  operation  of  two  causes  ;  the  first 
is  the  increased  activity  of  the  small  arteries,  by  which 
a  larger  (juantily  of  blood  is  propelled  into  the  veins; 
the  sea)nd.  Is  the  stagnation  which  occurs  in  the  venous 
branches,  and  their  consequent  dilatation.  TTie  erection 
of  the  penis  in  the  male,  and  of  the  clitoris  in  the 
female,  has  been  frequently  attributed  to  the  mechanical 
impcdimcat  wliich  is  offered  to  the  return  of  the  veaous 
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blood,  hj  the  contraction  of  the  muscles.  This  opinion 
I  believe  to  be  iU-fbunded ;  for  there  is  every  reason  to 
conclude  that  the  erection  of  the  above  mentioned 
bodies,  depends  on  die  gAneiul^eiccitement  which  is  pro- 
duced in  the  circulation  of  the  organs  of  generation, 
by  the  venereal  appetite.*  It  ^i^  probable*  however,  that 
when  erection  has  taken  place,  the  almost  spasmodic 
action  of  the  muscles  of  the  perineum  powerfidly  asciists 
in  prolonging  that  state,  and  in  increasing  its  inteDnty. 

'-^'tt  bu been  aacerOmedfluit  the  internal  organs  an  diaMided  with  Mood' 
Airing  tlie  excited  Mate  cf  the  aemnl  pMuoDt.    Thus  CniibiutBk  found- tba, 
genitalt  of  the  female  nbbit  during  heat,  (o  he  prodigioariy  tuigid  witb 
Uood }  the  vagina  was  of  a  purple  colour,  and  tlie  Fallopian  tabe,  being 
gnatly  injected,  was  almoat  black,    Are  not  tiieie  phenomena  very  analo- 
gous with  the  erecHoQ  of  the  external  wgant  ? 
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PART  FIFTH. 


T^is.sjit^m  consists  of  a  great  number  of  ddicate. 
pellucul  tubes,  called  lymphatic  vessels,  and  of  certain 
)x)dies  placed  tn  their  coun>c>,  which  are  distinguhJicd 
by  the  uanae  of  lymphatic  glands  or  ganglions. 
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Section  1. 

OP  TUB  LYMPHATrc  VESSELS. 

The  lymphatic  vessels,  which  arc  also  termed  from 
their  office  absorbents,  form  an  important  part  of  the 
vascular  system ;  they  are  more  especially  connected 
witli  tlie  veins,  of  which,  indeed,  they  may  be  consi- 
dered as  forming  an  appendage.  These  vcissels,  in  con- 
8C(|uence  of  their  tenuity  and  of  the  transparency  of  the 
6uid  they  contain,  ore  more  difficult  to  perceive  than 
U)c  arteries  or  veins.  This  indistinctness  was  doubtless 
the  cause  of  the  lymphatics  remaining  during  a  long 
period  unknown  ;  so  that  their  existence  was  only  first 
satisfactorily  ascertained  about  two  hundred  years  ago, 
although  it  is  certain  that  the  ancients  knew  sumethiog 
of  absorption,  which  tliey  thought  was  accomplished  by 
the  veins  and  arteries.     Tlie  important  discovery  of  this 
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sjritco)  was  commenced  br  AscUi,  an  Ilalina  anatomUt; 
who  accitlentnlly  observed  in  a  dog  the  lympUalig*  yfJ 
the  mesentery,  which  he  named,  on  account  of  the  white-{ 
coloured  6uid  they  contained,  vena  laetm.,  He,B{ 
only  discovered  these  rosiecls,  but  he  uUo  poiitt«d  out] 
their  use,  by  stating  that  tlwy  abMirl>ed  the  ch)k  fxoipj 
:the  intestines.  The  Inctealn  were  subsequently  d«tcct<w| 
in  the  human  body.  The  c<immon  lymphaticR  of  the] 
body  were  discovered  some  years  afterwards  by  Rud^i 
or,  according  to  some  authorities,  by  Joliffe  or 
tfao]ine.  A.S  these  \'es8cls  contained  a  thin  watery  fluid, 
they  were  supposed  to  be  different  from  the  lacteal  tolie&H 
aud  to  distinguish  them,  they  were  called  vasa  aquogaJ 
■  rasa  lymphatica,  &c.  This  distinction  between  the] 
lymphatic  and  lactiferous  vessels,  has  been  generaHyj 
retained,  and  it  is  even  adopted  by  most  anatometsi 
tlie  present  day.  There  is,  however,  no  suHicientrcosonj 
to  justify  the  division,  for  the  lacteaU  ar^-  nothing  morel 
than  the  lymphatics  of  the  intestines,  which  sometimvij 
contain  chyle,  and  at  other  times  lymph.  ..  ,„( 

The  lymphatic  vessels  collectively  possess  an  arborts-l 
cent  arrangement,  but  it  is  not  so  striking  as  in  tbel 
other  divisions  of  the  muscular  system.  In  the  limbs  and 
in  the  parietcs  of  the  trunk,  they  are  distributed  like  tlie 
veins,  in  a  superficial  and  dccp-seattd  plane.  The  vea»els  | 
which  belong  to  the  former  class,  are  placed  under  tjiej 
skin  in  company  with  the  subcutaneous  veins.  Tliel 
deep  and  larger  lymphatics  are  lodged  principally  in  tlifl' | 
interstices  of  tlie  muscles,  where  they  surround  the  trunkal 
and  branches  of  the  arteries.  A  simiW  disposition  is  J 
al.so  observed  in  the  internal  organs,  as  the  lungs,  { 
stomach,  liver,  &c. ;  in  these  \T8Ccni,  one  set  is  mtuat 
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imme^Iintely  lieacath  the  peritoneal  coat,  and  the  other 
more  deeply  on  the  mucous  membrane.* 
-■•"'The  principal  lymphatic  vessels  generally  obsen-ea 
Straight  course ;  in  the  extremities,  for  example,  they 
run  in  the  form  of  long  purullcl  tubes,  which  sometimes 
pftj*  Wo  or  thretf  feet,  or  even  more,  without  presenting 
'any  mmifieations.  It  has,  however,  been  truly  remarked 
l>y  Oniikshnnk,  that  the  absence  of  communications  ts 
in  most  instances  only  apparent,  depending-  on  the  ditfi- 
dilty  of  injecting  the  branches  in  consequenco  of  the 
nuiubcr  of  tlieir  valves.  In  many  parts  of  the  body, 
as  the  stomach,  intestines,  &c.,  the  lymphatics  nunil^' 
in  the  manner  of  the  arteries ;  and  in  other  placciJ,  as 
on  the  surface  of  the  liver,  and  still  more  distinctly  on 
tne  luBgs,  they  form  a  large  network,  the  areohe  of 
which  are  filled  up  with  liner  and  more  intricate  net- 
works of  smaller  lymphatics. 

These  vessels  anastomose  withcaeii  other  most  freely. 
not  merely  by  their  small  branches,  but  by  iniiiks  of 
large  size,  which  frequently  unite  and  sepamtc  again, 
SO  as  to  form  in  many  places  distinct  plexuses.     It  is 
''Worthy  of  remark  that  when  two  of  these  vessels  join, 
the  tube  which  proceeds  from  them  is  seldom  larger  than 
cither  of  thum  separately.     Another  peculiar  fact  con- 
nected with  the  anastomosis  of  the  lymphatics,  is  tliat, 
"filler  they    have  united    to  form  a  trunk,   they   again 
"■ttparate  into  branches,  which  ramify  and  subsequently 
' '  end  in  other  trunks  ;  these  alternate  unions  and  divisions 
'  'occur  several  limes  before  the  vessels  ultimately   ter- 
'Iminate.     The  superficial  absorbents  are  particularly  dis- 


*  Thccfuincandnnangi-nieatof  UielymplislicvMwUgLii!  vay  beauliruliy 
n<pi7s:[itM]  lu  MdK'»gni'i  ii]>lciidid  woik,  Vasot.  Lyinpb.  Corp.  Hum.  TlitL 
cl  khnoginphia. 
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tii^utshed  by  the  freedom  of  (hMr  oomTDiintention :  it 
is  .indt-ed  ao  great,  tliul  it"  all  ihoaf  vvsftds  whicli  arci 
F|iJl^ced .betwe^Q  Uie' skin  and  the  cxtiTtuil  npoDeuru»M. { 
cpuld.b^  u^t«dia  oneisubject,  the  body  would  appear 
surrounded  by  a  great  I)Tnphatie  network. 
,,  The  (lispoKitinn  of  this  sy&t^m  renders  it  impnsiuble 
to  mdce  an  accurate  cstiinata  of  Its  total  capacity.    Tbe 
difficulty  ariiies  from  tbe  circutnstanoc  of  the  lymphatic 
vc&suls  biung  dispcTKcd  in  an  tnHnitc  number  of  bmnche*. 
which  bvor  no  regular  proportion  to  the  size  uf  the 
trunk  in  which  they  terminate;  thus  Mr.  CruikRhank 
has   mentioned    several    instances   in   wluch  he  found 
branches  pqual  to,  or  even  surpassing  the  thoracic  duct 
in  magnitude.     Without,  however,  altemplinp  any  very 
exact  calculation,  it  may  be  affirmed  that  the  coUectirc 
size  of    the  lymphatics   is   about    double   that  uf  tbet 
arteries. 

For  the  reason  just  stated,  the  number  of  the  lym-i 
phatic  ve&seltt  is  much  greater  than  that  of  the  siteriea^l 
and  veins.    This  excess  is  very  Ktriking'  in  the  supi-rticial 
parts  of  the  body,  where  from  ten  to  twenty,  or  even  1^ 
thirty  lymphatics  m«y  be  counted   accompanying  one 
subcutaneous  rein.    There  arc  at  least  two  deep  lympha- 
lies  with  each  artery,  and  frequently  tiierc  are  four,  six, 
or  n)<Hv. 

The  number  of  these  tubes  is  subject  to  cousidvrablei 
v-ariation  in  the  different  organs.  They  arc  extremely 
numerous  in  the  skin,  and  in  the  mucoas  membranes,  i 
especially  of  the  small  intestines,  where  they  are  termed  i; 
lacteals ;  also  in  the  testicle,  Uver,  spleen,  luugs,  &c  • 
Tbctr  number  is  less  in  the  serous  membranes,  in  the  i 
muBclca,  and  bones ;  and  there  are  yet  fewer  in  cartilap".  ■ 
lif^nent,  and  tendon.    In  certain  parts  of  the  IxKly,  ' 
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although  the  most  careful  investigations  have  been  made,' 
no  lymphaticti  have  been  satisfiictorily  discovcretl.  TTiey' 
have  not  been  traced  in  the  globe  of  the  eye,  in  the  sub-' 
stance  of  the  brain  or  spinal  cord  ;  a  few  are  represented ' 
in  the  plates  of  Mascagni,  on  the  dura  mater,  and  also' 
on  the  pia  mater.  It  i^  also  generally  admitted  that  the 
j^Mentu  is  not  provided  with  lymphatics. 
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Tns^B  vessels  arc  so  extrcmelv  minute  at  their  com'  ' 
mencumcut.  that  it  is  impossible  to  stale  any  thing  with  ' 
certainty  respecting  the  manner  in  which  they  actually" 
uiseut  IC  was  formerly  thought  that  the  absorbents,  like 
the  veins,  were  directly  continued  from  small  artories, : 
which  were  therefore  called  lymphatic  arteries.     This 
hypothesis  was  supported  by  the  (act,  that  fluids  thrown  ( 
into  the  arteries  readily  pass  into  the  IjinphaticB.     It> 
has,  however,  been  objected  to  this  statement,  that  the " 
injected  fluids  do  not  reach  the  lymphatics  immediately  ' 
from  the  arteries ;  but  that  they  are  either  extravasatcd 
into  the  cellular  membrane,  and  thence  absorbed,  or  that 
they  enter  the  lymphatic  tubes  by  transudation.     The 
majority  of  anatomists,  since  the  time  of  Drs.  Himtei 
and  Monro,  believe  that  the  absorbing  vessels  begin  by 
open  D>ouths  or  orifices,  which  are  placed  on  the  aur-  ' 
faces  of  the  differeol  membmncs,  and  in  the  substance '* 
of  tbe  various  oi^ns.    This  theory  is  rendered  probable  ■ 
by  the  observations  of  Cniikshank,  who  saw  on  the  villi' 
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l^^fhesniaTl'iritestines.^with  the'  atrf'  cif  th*  riilci'oftSJj)*, 

'  'some  hundreds  of  httle  openinffs,  which  were  the  arigiBB 

I  'of  lacteal  vessels.     It  is  true  that  neither.  Cruilubiok 

I  'hor  any«f  his  succejssors,  have  been  able  to  pereeive 

['orifices  of  the  common  tym|>lintics ;  but  n.s  the  lacteals 

I  'are  merely  tlie  ab«irbents  of  tlie  inlvsUtii's,  it  bus  ham 

''contenderl  that  what  is  pro%'ett  with  respect  to   them 

must  be  admitted  of  the  other  partB  of  the  syatenij    THi 

'widence  which  has  been  brought  forward  on  iHrth 

of  this  (jucstion,  is  so  forcible  and  at  the  same  time  so 

contradictory,  that  it  is  impossible  to  form  a  salislactor}' 

conclumoii ;  and  therefore  I  believe  that  the  miirato  oi^nt 

of  ihc  Ijinphatics  is  one  amongst  the  many  points  o 

minute  anatomy,  which  yet  remain  to  be  discox-ered. 

The  absorbent  vessels,  as  noon  b-s  they  are  suffi- 
ciently  large  to  be  perceived,  are    observed    to   oom- 
'  municnte  witli  each   other  in  the  manner  alrvady  tle- 
scribetl ;    and  subsetiueiitly,  aftir  u  longer  or  shorter 
course,  they  appear  to  terminate  in  the  l)Tnpha(ic  glands. 
Minute  inspection  shews  tnat  they  do  not  end  in  Uiese 
bodies ;  but  that,  having  ramified  within  them,  tJiey; 
-  still  continued  onwards,  and  either  pass  toother  gluiMlSi 
''  or  to  the  trunks  which  are  supposed  to  form  the  com*' 
'  nion  termination  of  the  lymphatic  system.     Tin}  prin- 
'  cipal  trunk  is  called  the  tfioraric  rfMrf,  which  receives 
the  nlisorbent-s  from  the  lower  half  of  the  body,  Uie  intt-- 
rior  of  the  chest,  the  left  upper  extremity>  and  the  left 
'  side  of  the  head  and  neck.     This  canal  heginn  oppnsi 
■  to  tlic  third  or  second  wrtcbra  of  the  loins ;  it 

upwards  on  the  spine  till  it  reaches  the  superior  part 
'  Ihc  chest;  it  then  crosses  obliquely  to  the  left  Bide,  an 
eventually  empties  itself  into  tlie  angle  formed  hy  thel 
union  of  the  left  internal  jugular  and  the  left  KUbt'lavimt 
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veins.  Iliere  ts  ronsiderable  irregularity  in  the  thomcic 
duct'i  it  oft«u  dindes  into  two  or  roori;  large  branches, 
whilst  it  i^  pluccU  in  the  posterior  mediastinum,  and  1 
have  sometimes  seen  it  form  a  very  intricate  plexus  of 
Un&ll  tubes.  The  remniniu^  l)'mphatics  end  in  a  smaller 
iirutik  on  the  right  side  of  tlie  body,  which  corresponds 
in  its  icrmination  to  the  thoracic  duct.  It  gcnerully 
happens  that  there  are  on  each  side  two  or  tliree  lesser 
Ijinphatics,  which  open  into  the  jugular  and  t^uhdavi&n 

-')'  The  oommiinieations  between  the  lymphatic  and  vc- 

iintnis  trunks,  which  I  have  just  described,  were  gcnerully 

imipposed,  until  late  years,  to  be  the  only  connexions 

existing  between  the  two  systems.     TTie  recent  invest!- 

puions  of  several  anatomists  have,  however,  proved  that 

the  ahGorl)ent»  communicate  with  the  veins  in   many 

Other  situations.*     It  has,  for  example,  been  observed 

by  Fohovinn,  thcit  meny  of  the  lacteal  vessels  end  in  the 

Teiiwt  of  the  Mscera  ;  and  Lippi  has  shewn,  that  the  ab- 

eorbents  of  the  abdomen  open  freely  into  the  neighbour- 

.  tog  venous  trunks  and  branches.    According  to  a  late 

-writer,  t   the    lymphatics    terminiite    in    three   different 

mtwles:— 1,  They  empty  themselves,  whilst  in  the  very 

substance  of  the  different  organs,  and  still  being  of  a 

capillary  size,  into  the  venous  branches.     2.  They  end 

in  the  small  %-eins  within  the  lymphatic  glands.    3.  They 

open  by  great  trunks  into  tlie  large  veins  of  the  neck. 

These  intinuite  connexions  will  explain,  as  we  shall  lind 

faenoftcr,  Uiu  cause  of  many  of  the  discrepancies  which 

I, .  r 'I  ■   ' 

I       *  It  ii  ptoptt  to  Uaic,  Ilint  Mr.  Brncty  Cliickc  diieovcred,  wmc  yean  ago, 

(oraimiiiiciiiiotii  IwiBceii  the  thorocie  duel  dni!  the  lumbar  vaina  in  the  hone, 

— Rrti'f  CvrlapwJia,  nnicle  Anattmy.  Vrirrinitrii. 

\  idutli,  Kiui  tur  Ics  VAiwcatu  Lyinpli.    Sirtitiovg,  iSZi, 
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have  occurred   in  the  experimcoto-.on  lymphatic  ami 

yeaouii  absorptiun.  n  jm  .  >. 

Mi>  rrttlinrm-i      ■  lutl 

Section  III. 


OBQANIZATIOK  OP  THE  LYMPHATICS.     , 

Tiia  paribtes  of  thu  lymphutic  tubm  tav  so  this,  thttr' 
thiiir  composition  i»  oscertaiaed  with  difficulty. 

Tlie  intvrn(il  mtimbrAne,   which,  according  to  man^i 
authurities,  in  the  only  coat  possessed  bylbsBe  vessichi,. 
is  very  thin,  dense,  and  transparent.    U  is  disUilguishcdi.j 
by  formingan  immense  number  of  viJ»ca,whiclinro  moru^ 
numerous  and  thinner  than  the  sftmc  fold:s  of  the  veinii ;  but ' 
in  proportion  to  their  thickness  they  have  an  equal  or  ersai 
a  superior  degree  of  strength,  Tlie  disposition  and  fonn  oF 
tlw  lympluuic  valves  are  very  »imilar  Co  those  of  the  venou* ' 
system  ;.  they  are  semicircular  or  parabolic  in  form,  audi 
each  has  its  convex  edge  attached  to  the  .side  of  tbt-: 
voisel,    and  its  straight  marg'in  loose  in  the  iateribr. 
They  are  usually  placed  in  pairs;  but  sometitnes,  csp^Ji 
cially  where  the  branches  terminate  in  (he  tnmks  or'in" 
the  veins,  there  is  only  a  single   circular  valve,  which 
fR'quently    closes    the   canal  in  an  impt^rfcct  manner. 
The  number  uf  the  itdveit,  which  is  extremely  iirct^lar, , 
is  greater  in  the  small  lymphatics  than  it  is  in  those  of 
larger  calibre.     In  the  vessels  of  a  medium  size,  thtf ' 
are  found  at  intervals  of  ^  or  1^  of  an  inch ;  in  the 
spermiuic  absorbents,  for  example,  the  vnlvi;&  aru  regia*  i , 
lurly  disposed  about  a  line  asunder.     On  the  contrary. 
in  some  places  a  lymphatic  in  seen  to  run  several  iochea  ' 
witliout  n  single  valve  ;  this  is  particularly  remarki-d  in 
the  tliomcic  duct,  which  has,  in  many  bodies,  only  Lh^rce 
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Or  four  pkirs  of  vulvcs,  although  in  other  instanccH  it: 
is  crowded  with  tht-m.  The  termination*  of  the  gnat 
trunks  in  th«  subclaviim  vuins,  uro  provided  with  double 
valves,  which  etTectually  prevent  tlie  reflux  of  the  venous 
blood  into  their  cavities.  In  consequence  of  the  great 
Dumher  of  valves,  and  the  dilatations  which  occur  be- 
tween them,  the  vessels  present  a  jointed  appearance 
MhtD  thsy  are  injected. 

The  second,  or  extt-rnul  coat,  can  be  demonfitrnted  in 
the  thoracic  duct  of  hordes ;  end  Cruikfthnnk  athrnis, 
that  he  has  seen  fibres  in  the  duct  of  the  humim  sub-i 
ject.*  .  The  phenomena  which  are  displayed  by  the  abiJ 
sorbent  vessels,  seem  to  prove  that  they  possess  a  Btrtidi' 
tore  whicli  is  capable  of  contraction ;  i)ut  it  must  be 
acknowledged  lliat  no  fibrous  coat  can  be  detected .+ 
The  outer  surface  of  these  vessels  is  covered  with  a  loose 
cdlular  tissue,  hy  which  they  arc  connected  with  the  sui^i* 
rboDdtng  parts  ;  thi»  substance  has  been  considered  by 
some  anatomists  as  forming  the  external  coat. 

It  his  been  ascertained  by  delicate  injections,  thHt' 
Ibe  lymphatics  are  furnished  wiUi  nutrient  blood-vesseUV 
and  it  is  also  thought  that  their  walls  receive  minute  tA^' 
sorbeats.  No  nerves  have  been  traced,  except  on  thctho^ 
racic  duct,  which  is  surrounded  by  branches  from  th© 
par  vagiim  and  great  sympathetic.  1' 

TTie  absorbents  are  much  stronger  in  proportion  W 
their  size  than  the  veins,  so  that  they  are  capable  of  sub-' 
taining  a  greater  weight  of  mercury  ;  they  are  also  ex-*' 
tensiblu  and  very  ehistic. 

These  vessels  are  endowed  with  a  contractile  power, 
which  may  be  excited,  according  to  Cruikshank,  by  the 


•  Aiijt.  or  Da-  Abiorb.  V<«el),  p.  <il . 

t  MaKkgni,  Vuoi.  l.ymjili.  IliiloiIft,  p.  36> 
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I  i)i)i)icAtioih  of  AIT  neld,  liaA  d'f  exptimre  to  cOld  nir.     tt 
lis  nkto  uviiiccd  by  tying'  the-  thoracic  duct  or  any  otht.'r 
[large  lymplmtic  in  u  living-  auimnl,  and  (hen  making  tl 
puncture  below  the  ligature  ;  on  doing  this,  it  is  fooml 
:  that  the  fluid  contents  escape  with  a  de|free  of  foiW 
which  is  never  seen,  when  a  similar  experiment  is  per- 
formed in  the  dead  body.  ' 
Lihiit  is  probable,  that  the  nlKtorbents  are  pro\'ided  with 
the  ohitcure  kind  iif  sensibility  which  is  possessed  by 
the  other  divisions  of  tlie  vascular  svstem,  ' 


Section  IV, 

OP  THE  LYMPHATIC  GLANDS. 

]    In  majiy  parts  of  the  body  the  course  of  the  abr 
sorbeiits  is  iiitcri'upted  by  certain  oval  or  round  bodies^) 
which  have  been  named,  from  tlieir  supiiused  rewm-l 
blance  to  acorns,  (/landa.    TTiey  are  jJso  called,  in  order  i 
to  distinguish  them  from  other  parts  which  bare,  receive^ 
the  same  appellation,  absorbent  and  conglobaie  glu|id«: 
and  by  Chnussier  they  were  denominated  lympJialic  yon- ' 
yliom,  because  it  is  thought  by  many  anutumisLs,  Uifi|tJ 
they  bear  tlie  same  relation  to  tlieir  vessels,  as  the  ner- j 
vous  ganglions  do  to  the  nerves. 

They  are  principally   situuted  in  the  trunk    of  tluj 
body,  where  tlieir  number,  which  is  liable  to  variituou,| 
is  very  considerable.     A  few  are  found  on  Uie  fbccj, 
several  arc  placed  before  and  behind  the  car;  in  the 
neighbourhood  of  the  lower  jaw  tliey  ore  clustered  toge- 
ther ;  and  on  the  sides  of  ibv  internitl  jugular  vein  they 
form  a  kind  of  chain,  and  are  therefore  called  the  glao- 
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dulso  concAtenatae  colli.  The  absotbQiit  gknds  nbouod 
io  the  cheHl ;  they  are  placed  under  the  sternum,  luxtuiid 
the  primitive  hlnod -vessels,  on  the  sides  of  thu  vertubrai, 
ftnd  some  in  the  intercot^tal  spaces ;  the  greatest  nutn* 
ber  Jie  on  the  lower  part  of  the  windpipe,  and  on  the 
broncliial  tubes.  The  dbdomen  incloses  a  great  mul- 
titude of  ihcsf  bodlL's  ;  the  mesenteric  are  extremely 
numurous ;  the  number  of  the  rae»ocolic,  luinbar,  and 
iliac,  is  also  ^ery  considerable.  In  the  limbs  the  con* 
globate  glands  are  not  numerous.  In  the  fore-arm, 
Mascagni  has  represented  three  or  four;  a  few  are  placed 
in  the  upper  arm,  and  several  are  contained  in  the 
axilla  and  on  the  side  of  the  thorax.  The  leg  has 
usually  one  gland ;  three  or  four  Fu-e  observed  in  the 
ham  ;  a  few  are  situated  near  the  femora!  arterj- ;  in 
the  groin  there  are  from  eight  to  eleven  glands ;  and, 
lastly,  some  are  placed  on  the  hip,  underneath  the  gluteal 
musdes. 

'  Their  size  and  shape  are  ^'arious.  Some  are  an  inch 
ia length,  and  uIIilts  not  more  than  two  or  three  lines; 
ID  gcucrul  the  large  glands  are  placed  near  ttic  lym- 
phatic tninks,  and  the  smaller  ones  towards  the  branches. 
The  majority  nf  these  bodies  are  oval  or  almond-shaped ; 
but  many  art.*  globular,  and  others  are  round  and  flat^ 
or  even  triangular. 

The  absorbent  glands  are  generally  of  pale  red  or 
flesh  colour,  which  is  of  a  deeper  tinge  in  young  than 
in  old  animals.  The  colour  is  not  the  same  in  all  parts 
of  the  body.  Thus  the  mesenteric  glands  are  lighter 
than  those  of  the  limbs,  and  during  the  passage  of  the 
chyle  through  tlicm,  they  are  us  white  as  milk ;  tliose 
of  the  liver  are  said  to  be  yellowish,   and  it  is  well 
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known  that  tliosu  of  Uiv  luogs  arc  blucish,  or  even  quil)a 
.black. 

Each  lymphatic  gland  is  inveftt«<l  by  a  capsule,  whit^J 
is  composed,  as  Dr.  Hunter  properly  remarked,  of  con-j 
jdeused  cellidAr  membrane     It  adheres  very  tutimalelf 
to  the  subiitnnci:  of  tlte  gbind,  from  which  it  caaaut 
be  separated  without  division  by  the  scalpel.     Tlui  cXf 
temal  surface,  on  the  contrar)-,  is  lio  loo^Jy  attache^l 
to  the  surrounding  cellular  tis-we,  that  the  glands  ii 
their  healthy  state  arc  \X'ry  moveable ;  but  they  become 
fixed  and  consolidated  from  tiic  vifecta  of  diaease.        ,  , 

The  ab^orbvut  vi^els  pass  into  one  or  more  of  liif  j 
glands  which  bik  situated  in  their  cuurso.     It  in  stat«<(  | 
by  MsAcagni,  and  his  authority  on  this  point  hiu>  ibeeo 
generally  admitted,  that  there  is  no  lymphatic  in  -Um  I 
body  which  does  not  puss  tlirough  at  least  one  gUof  1 
before  it  terminates  in  the  hu-ge  tnmks.     A  different 
opinion  wiLt  supported  by  Hcwson,  who  thought  thLni 
were  lymphatics  which  entered  tlie  thoracic  duct  Vfitbf 
out  having  passed  through  any  ^and.*     I  believe  ih».\ 
the  statement  of  Ma.»cagni,  when  it  is  conKned  to  tb« 
larger  vessels,  is  in  most  instances  correct;   but  th« 
recent  discovery  of  the  free  communications  between 
the  lymphatic  and  venous  bntuchcs,  shews  that  it  caat 
not  be  extended  to  the  small  ves.tels.  ,, , 

"Die  absorbents  which  enter  the  glands  arc  C«lle4' 
voM  in/erentia,  and  those  which  paw  out  of  them.  Kit! 
termed  va$a  efferetUia.     Each  of  tlie  former  having  ap^ 
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*  That  Ibii  Mmclimcs  <N3ciin,  it  proved  by  an  exp«riiligal  pwfwitwd  by 
Cniiltihaiik,  In  wbicli  Ihe  Ihoncic  duct  wm  ioJMleil  fram  lymptMlK  v«*mU 
on  iht  back,  without  injcctiRg  any  gland.— y(W.  »/"  M«  Ahort.  fnttb,' 
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p»«achcd  within  a  quarter  of  an  inch'  of  the  gland, 
divides  into  three  or  four  smaller  branches,  which 
sulweqtipntly  continued  into  its  substance,  where  they 
ramify  in  a  very  intricate  manner.  After  being  thus 
imhutdy  dinded,  thcy  re-imite  and  gradually  become 
I(irg«r,  till  nt  length,  at  the  distance  of  about  a  quarte^ 
of*  an  inch  from  the  opposite  side  of  the  gfand,  they 
all  join  to  ftrrm  the  vas  efFerens.*  The  number  and 
«Jzc'of  "the  lymphatics  whicli  enter  any  gland,  are  liable 
to  ■  great  Tnriation ;  sometimes  there  arc  only  two  or 
three,  and  at  othtTs  there  are  twenty  or  thirtj-;  the  vasa 
effercntk  are  usuaUy  fewer  in  number,  but  larger  in 
WM.    ''^t      '■'  "'  '  '>! 

"  Vihen  the  blood-vessels  have  been  Bucccssfiilly  ia- 
jectfd,  it  is  observed  that  the  absorbent  glands  receive  a 
large  supply  of  arteries.  It  also  appears  that  these  bo- 
dies are  generally  covered  on  the  exterior  by  a  minutd 
fletwork  of  Innphatic  vessels.  Nervous  branches  can' 
betraccd,  although  with  difficulty,  to  the  glands  ;  and  it 
is  probable  that  they  distribute  filaments  to  tlie  interna} 
(rubstanoe.  The  opinions  of  anatomists  concerning  the 
minute  structtu-e  of  the  lymphatic  glands  arc  of  a  very 
unsatisfactory  character.  According  to  Hewson,  Mon- 
ro, Meckel,  and  others,  the  glands  are  principally  made* 
up  of  the  convolutions  of  the  vasa  inferentia  ;  wliilst  it 
Ws  contended  by  Malpighi,  W.  Hunter,  and  particu- 
layly  by  Cruikshank,  that  they  contain  numerous  cell.*)' 
in  which  the  vasa  jnfi;rcntia  terminate,  and  from  which 
the  vasa  effercntia  arise.  Each  party  has  appealed  to 
anatomical  observations  in  support  of  these  theories, 
and  each  has  also  given  plates  in  illustration  of  their, 

I 

*  Falconet,  Exprr.  Inquirio,  p.  S3. 
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Mew.  The  source  of  all  this  contnHiction  appears  to 
have  bcco  puiiitt-d  out  by  Miiscagiii,  who  ascertained 
that  the  lynipluitic  vessels,  baviDg  frcdy  dtvidud  and 
ramttied  within  the  glands,  are  dilated  in  Home  pUces 
and  suddenly  contracted  in  others,  so  that  when  they 
ere  injected  they  present  the  appearance  of  small  emi- 
Dcnccs  on  the  outer  surface,  and  of  cells  in  the  interior. 
This  obsen'aUoD  has  been  confirmed  by  Uic  dissec- 
tions that  were  made  a  few  years  since  by  Beclard, 
which  prove  that  the  abnorbenLs  have  an  erectile  dispo- 
sition as  they  nuniiy  within  their  glands.  The  use  of 
these  bodies  is  not  known ;  but,  as  they  are  only  p08< 
Bcsscd  in  the  more  perfect  animab,  it  is  probable  that 
they  render  the  absorbent  Sjstem  more  complete. 
t.  Id  the  earlier  periods  of  life  the  lymplmtic  glands 
arc  rather  larger  and  softer  than  they  are  in  the  adult ; 
they  also  contain  more  fluids.  In  old  persons  they 
become  liarder  and  smaller ;  but  they  never  disappear, 
notwithstanding  what  has  been  stated  on  the  cuntnuy 
by  some  distinguished  writers. 


Section  V.  ! 

rUNCTlOKS   OP   THR    LYMPHATIC    aTSTRM. 

Tui  most  obvious  use  of  the  absorbent  vcssda  is  td 
convey  the  lymph  and  the  chyle  into  the  venous  system  ; 
the  former  is  the  residue  of  nutrition,  and  (he  latter  the 
product  of  digestion.  These  fluids  are  not  merely  cmp- 
tied  into  the  great  veins  of  the  neck,  but  likewise,  a^ 
the  ob8<;r\'ations  offered  at  p.  .315  sufficiently  prove,  into 
the  veins  uf  other  porta  of  the  body. 


VBNOU8   ABSORPTIONf  '  ' 

'  In  the  present  day,  the  opinions  of  physiologists  are 
divided  as  to  the  share  which  the  lymphatics  enjoy  in 
the  process  of  ahsorption.  It  has  been  generaUy  bc- 
Iter^d  since  the  time  of  the  Hunters  and  Monro  that 
tbeM  vessels  are  the  only  instruments  employed  in  that 
flinctton.  In  l&tc  y«ars,  ttic  absorbing  power  of  the 
lymphatics  has  been  called  in  question ;  and  many 
vrriters,  particiilnrly  M.  Magendie,  have  revived  the 
ancient  hypolhesis  of  venous  absorption.  One  of  the 
most  decisive  experiments  against  the  truth  of  the 
Hunterian  doctrine  was  the  following,  which  was  per- 
formed on  a  dog  previously  made  insensible  by  opium. 
The  thigli  was  di^-ided,  with  the  exception  of  the  femoral 
artery  and  vein  ;  a  quill  was  introduced  into  each  \'es- 
ad,  and  fixed  there  by  two  ligatures  ;  the  artery  and 
vein  were  thon  divided  between  the  threads,  so  that,  in 
fact,  the  only  connexion  between  the  leg  and  the  body 
of  the  animal  was  that  established  by  the  two  quills, 
through  which  the  circulation  was  raaintuined.  Two 
graioB  of  the  upas  tieute  were  then  introduced  into  the 
foot,  which  produced  the  usual  effects,  and  caused 
dcntb  in  about  four  minutes.*  This  result  seemed  to 
prore  that  the  veins  had  absorbed  tlic  poison,  and  so 
conveyed  it  into  the  body.  But  there  U  a  serious  ob- 
jection  to  thi.s  and  similar  experiments ;  for  as  there 
are  free  communications  between  the  small  lymphatics 
and  veins,  it  is  probable  that  the  poisonous  substance 
was  absorbed  by  the  former,  and  subsequently  carried 
into  some  of  the  venous  branches  below  tlie  ligature.  * 
The  functions  of  the  lacteals  are  not  much  more  ac- 
curately knovm  than  those  of  tJie  common  lymphatics. 

•  Compcnd.  of  Phy.  p.  34;. 
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Scime  phj-siologists ,  as  John  Hunter  and  Blumcnbadi, 
contend,  that  they  nut  only  absorb  chyle,  but  Also  other 
substances,  which  are  introduced  into  the  intefltindl  ca> 
iiftl.  This  opinion  was  supported  by  ttome  experiments 
performed  by  Hunter.  He  injected  milk,  and  other  co- 
loured fluids,  into  portions  of  the  small  intestine,  and, 
fai  a  short  time,  these  substances  were  distinctly  H«a  in 
the  lacteal  tubes,  but  no  part  of  them  could  be  discovered 

.in  the  mesenteric  veins.  The  ciaclnesft  and  acniracyof 
thexe  investigations  have  been  doubtetl  by  some  of  the 
most  distinguished  physiol<^sts  of  the  present  day. 
M.  Mi^ndic  has  made  n  great  number  of  experiment*, 

.from  which  he  concludes  the  lacteals  absorb  cbyte  only, 
imd  that  when  any  other  substance  is  placed  in  the  in- 
testine, it  is  taken  up  by  the  veins.  Tliese  ideas  are 
strongly  corroborated  by  the  following  experiment, 
which  was  performed  by  M.  Sepilas.  A  portion  of  the 
amal)  intestine  wan  insidatcd  from  the  adjoining  intestine 
by  two  incisions ;  all  the  arteries  and  veins  belonging  to 
it  were  tied,  but  the  lacteals  were  careliilly  exduded 
from  the  ligature.  A  watery  solution  of  the  alcoholic 
extract  of  nux  vomica  was  then  injected  into  the  fold  of 
intestine,  where  it  was  secured  by  two  ligatures.  None 
of  the  usual  effects  produced  hy  the  poison  were  ob« 
8er\'ed  daring  the  space  of  an  hour ;  but,  on  untjing 
one  of  the  veins,  the  poisoning  took  place  in  six  mi- 
nutes.* 

In  reflecting  on  the  opposite  results  which  were  ob- 
tained by  Hunter  and  Magendie  in  their  researches,  it 
must  be  confessed  that  our  knowledge  of  the  function  of 
aluorption  is  doubtful  and  unsatisfactory.     The  fotlow- 
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ti%^0re,  however,  the  conclusions  which  appear  to  be 
wftrranted  by  the  facts  we  possess: — I.  The  lymphatic 
vesseb  are  the  principal,  if  not  the  only,  agents  of  ab* 
sorption.  2.  Tho  Inctwil  vessels  ahsorb  the  chyle,  and 
probably  olhor  substimces,  introduced  into  the  intes- 
tines.* 3,  Extraneous  substances,  which  are  artiticiitlly 
introduced  into  the  internal  pnrts  of  the  body,  soak 
thmugh  the  various  tissues,  and,  in  this  manner,  find 
iheir  way  directly  into  the  blood,  through  tiie  coats  of 
the  blood-vessels.  4.  It  is  probable  that  the  veins  take 
up  the  substances  which  are  brought  in  contact  with 
them,  merely  by  tius  kind  of  imbibition,  and  tbiit  they  do 
not  absorb  in  the  manner  of  the  lymphatics.f  ,■.  iit> 

The  circulation  in  this  system  is  stow,  and  generally 
uniform,  but  it  is  accelerated  by  external  compression. 
Tliud,  if  the  tboracic  duct  be  opened  in  a  living  animal, 
near  its  termination,  it  ia  foimd,  that  the  flow  of  the 
contained  fluids  is  quickened  whenever  the  abdomen  is 
compreKsod,  either  by  the  action  of  the  respiratory  mus- 
ples,  or  by  the  hand  of  the  obsen'er. 
•.'  The  principal  power  which  eflPects  this  circulation  ap- 
pears to  be  the  contractility  of  the  lymphatic  and  chyli- 
ferous  vessels  ;  but  their  innumerable  vidvos,  and  tJw 
pressure  of  the  surrounding  part^i,  materially  assist  In 
the  process.     Atmospheric  pressure,  m  will  be  seen  be- 

~ '  *  1  have  no  doabt  tbal  the  lactealt  atv  merely  (ho  lymiihatict  of  the  iolni- 
Mdm^  M  it  ii  cctlain,  that,  when  they  ure  not  IIIImI  wjlh  «l]ylc,  they  contsin 
Ijl^th.  Thii  fiKt  }t  cvoQ  tlsbd  by  Mngcndic,  who  uya,  Ihkl  when  itnli- 
ncncv  fiom  all  nouriihnieiit  ii  proloiigiJ  beyond  Ihrve  en  four  day>.  Ihr  cAy- 
lifcniit  truth  ticeoiiir  likt  Mr  li/mphatk,  and  art  iem<timet  filled  vilA 
fyuipA.    Comp.  ofPhy.  p.  300. 

t  The  (odet  will  fiod  tomn  iuUraUng  obtcrvtiioni  od  tbit  tubjcci  in 
Hayo'a  Outtinet  of  Phy.  chap.  8,  vid  ■□  Dr.  Elliobon't  EI.  of  Phy.  p.  368,  d 
lej. 
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low,  ts  also  &n  agent  which  usists  the  ubsorbcnts  in 
propelling  ihuir  conteols  towards  thv  cbv«t. 

We  know  but  little  of  the  cause  which  determines  the 
various  Bub^tances  that  are  contained  in  the  lymphatic* 
and  lacteals,  to  enter  those  vessels  in  the  Rnt  instanca. 
This  phunomenon  bus  been  attributed  to  capillary  attnut- 
tioD — to  the  sensibility  of  the  absorbing  mouths,  and  to 
the  organic  contractility  they  are  supposed  to  possess- 
to  imbibition — and,  lastly,  to  atmospheric  pressure. 
These  hypotheses  ha^'c  been  respectively  supported  by 
numerous  observations  and  experiments,  but  none  of' 
them  are  sufficiently  conclusive  to  establish  tlie  fact  of 
any  one  of  the  above  agents  being  the  liolc  cause  of  ab- 
sorption. 

Although  the  pressure  of  the  atmosphere  does  not 
appear  to  be  Uic  efficient  cause  of  absofption,  yet  it  is 
certain  that  it  exerts  a  great  influence  on  that  process  ; 
so  that  if  it  be  removed  frum  any  part  of  ibc  body,  the 
absorbing  lubes  are  no  longer  able  to  perform  thw 
office.  This  fact  has  been  satisfactorily  proved  by  the 
very  important  experiments  of  Dr.  Barry.  He  found, 
that  when  the  most  active  poisons,  us  the  cnnrentritted 
prussic  acid,  slr)'chnine,  and  upas  tiout^,  were  introduced 
under  the  skin  of  living  luiimids,  their  absor))tiun  and 
consequent  baleiul  effects,  were  entirely  suspended  by 
the  application  of  a  cupping-glass  over  the  place  where 
the  poison  was  lodged.  It  was  farther  ascertained,  thai 
if  the  application  of  the  glass  was  continued  for  half  an 
hour,  it  prevented  absorption  during  the  hour  or  two 
immediately  succeeding  its  removal ;  and  also,  that  when 
the  symptoms  of  poisoning  became  apparent,  they  were 
8pcc«lUy  removed  by  the  re-application  of  the  cupping- 
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^ass.  These  investigatioDS  are  of  great  practical  imwl 
portance  in  the  treatment  of  poisoned  wounds.  In  sucbj 
cues  Dr.  Barry  recommends,  that  the  cupping-glAss 
should  be  applied  for  at  least  Ein  hour ;  that  the  wound* ' 
ed  or  abraded  part  should  then  be  ireely  excised,  after. 
wiuch  the  glass  should  be  re-applied  in  order  to  temxnti' 
any  particles  of  the  virus  which  may  still  remain  ;  and,' 
lastly,  that  the  actual  cautery  should  be  employed  when  ■ 
thou^t  necessary,  as  in  the  bite  of  a  rabid  animal,  but' 
never  under  any  circumstances  before  the  second  appli- 
cation of  the  cupping-glass.* 

-  f 
*  See  Eipet.  Reacaiches  on  Atmotpheiic  Ptcuuie,  chapi.  ilL  iv.  aod  vi. 
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OP  THB  GLANDULAR  aTSTEM. 

I 

The  term  giand  has  !>c«n  »o  very  vaguely  and  friV^ 
oonvcUy  us«d  liy  anatomists,  that  it  h  ditficult  to  d«6ne' 
its  exact  siguilicatjoii,  or  to  specify'  the  organ!*  to  which  ' 
it  should  be  applied.     Parts,  which  are  the  moit  diss!-' 
milar  in  structure,  connexion,  and  fiinctJon,  such  as  the 
pineal,  tlic  thyroid,  the  thymus,  the  renal,  and  the  lym-' 
phatic  glands,  have  been  indiscriminately  classed  toge- 
ther under  the  above  denomination ;  and  by  this  com- 
mon  name  they  are  also  confounded  with  organs  of  a 
truly  glandular  character,  as  the  liver,  salivary  glands, 
&c.    This  arrangement  is  highly  objectionable,  because  H ' 
misleads  by  implying  a  similarity  of  organization  in  ports 
which  have  not  the  slightest  resemblance  to  each  other. 

The  most  comprehensive  definition  is  that  which  ad- 
mits, imder  the  name  of  gtand^i,  all  those  organs  which 
secrete  any  fluids  from  the  blood  ;  but  this  is  too  exten- 
sive, as  it  confounds  together  the  recrementitial  secre- 
tions, as  those  of  the  serous  and  synovial  membrancfl, 
with  the  cxcremcntitial  fluids  which  arc  derived  from 
mucous  surfaces,  or  from  the  proper  glands.  Some 
writers  have  thought  that  a  ruimded  form  was  essentia] 
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to  the  character  of  a  gland  ;  this  restriction  is  not,  how- 
ever, well  founded. 

It  hiLS  been  judiciously  observed,  that  in  order  to  dis- 
linguish  the  glands  from  all  other  organs,  which  they 
may  resemble  in  their  form  and  in  their  apparent  tex- 
ture, it  is  necessary  to  pay  particular  attention  to  their 
connexions.  Bichat  considers  a  proper  excretory  duct  as 
es$ontinl  to  the  character  of  a  gland.  Ilease  hits  adopted 
this  idea,  but  he  has  committed  a  serious  error  by  class- 
ing with  the  proper  glands  the  lymphatic  glands,  which 
he  supposes  possess  excretory  ducts. 

The  tL-rm  gluiid  ought  to  be  applied  to  those  organs 
wliich  are  composed  essentially  of  the  union  of  the  mu> 
couH  and  vascular  systems,  and  which  are  provided  with 
ducts,  hanng  usually  a  ramified  disposition,  and  termi- 
nating on  the  internal  or  external  cutaneous  surfaces. 
This  definition  entirely,  and,  as  I  believe,  properly,  ex- 
cludes the  following  bodies:  the  pineid,  the  pituitary,, 
the  thyroid,  the  thymus,  and  the  renal  glands  ;  also  the 
spleen,  and  the  lymphatic  glands. 

,  It  is  extremely  difficult  to  determine  where  the  line  of 
demaxcation  should  be  drawn  between  the  mucous  folli- 
cles and  the  glands.  It  has  already  been  stated,  that 
among  the  former,  some  are  insulated  and  solitary; 
others  aggregated  or  grouped  together  ;  and,  lastly,  that 
some  are  compound,  or  composed  of  the  union  of  several 
bags,  which  have  cither  a  common  orifice,  or  several 
opeoings.  It  is  here  that  the  dtlliculty  exists  ;  for  there 
is  no  valid  reason  why  the  molar  glands,  the  tonsils, 
and  Cowper's  glands,  should  not  be  ranged  among  the 
proper  glands.  Tlie  prostate  and  the  vesiculsc  seminales 
are  still  more  closely  allied  to  the  glandular  organs. 

The  most  perfect  glands  are,  the  lachrymal,  the  paro- 
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tid,  the  submnxUlary,  and  the  subling;ual ;  the  paBcreaa^ 
the  liver,  the  kidnej-s,  the  testes,  (ind  the  mammie.  Th« 
ovaria  of  the  female  Imve  also  been  included  by  Meckc 
und  Beclard ;  but  these  bocUes  bear  »o  little  reu^mbtiuica: 
in  structure  or  function  to  the  preceding  organs,  that 
tliey  cannot  properly  be  u^imiUted  with  them. 

The  extemxd  form  of  the  glands,  although  it  presents: 
many  indiv-iduol    varieties,    is  usually  round  or  0^*81, 
particularly  in  the  early  periods  of  life.     Many  of  thenii 
consist  of  small  lobes  united  to  each  other  by  a  cel^ 
lular,  or  even,  as  in  the  parotid  gland,  by  n  tibrous 
tiMuej  these  arc  called  glandttia  conghmemta.     Tli 
lobulated  arrangement  extends  to  the  interior  of  sc 
glands,  as  the  lachrymal  and  salivary;  it  is  also  ob-yl 
served,  but  not   so    distinctly,   in    the  mamuiffi.     The 
taaticles  ha\'c  a  lobulated   appearance,  hut   of  a  diftj 
ftfCQt  character,  which  is  owing  to  the  existence  rm 
ligamentous  septa.     The  liver  is  lobulated  ou  llie  uxi ' 
temal  surface   only,    and    the   kidneys   mvn;ty    in    the 
fcetus. 


1  .,1     ^ 
Sbction  11. 


OttGANIZATION   OF  TRB  GLANDS. 


Thb  glands,  which  are  amongst  the  most  vaxcular 
parts  of  the  body,  present  variations  as  to  thp  qiiantitv 
of  blood  which  each  individually  receives  ;  the  kidney*,' 
however,  suqiass  uU  the  others  in  tlic  great  capacity  of  > 
their  arteries.  The  length,  the  courttc.  and  the  niod«  ot  ■ 
distribution  of  the  blood>ve.s$els  arc  equally  nirinhlc.< 
They  either  penetrate  the  surtace  of  the  organs  by  Hevt>> 
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raJ  brnnches,  as  in  the  Kslivary  glands  ;    or,  as  most' 
usually  happens,  Ihey  enter  in  single  trunks  at  fisimreR;) 
which  are  placed,  as  in  the  liver  and  kidney,  in  liic 
least  exposed  part  of  the  gland.    The  ditTc-rcncc  in  the 
relative  capacity  of  the  arteries  and  veius^  which  is  so' 
striking  eUewhvre,  is  very  little  marked  in  the  f^ands  i1 
because  a  cunsidernble  part  of  the  blood  is  changed  into 
llie  secreted  fluid,  and  is  carried  away  hy  the  excretory 
ducts.     The  lymphatic  vessels  are  numerous,  and  in 
some  instances,  as  in  the  testis,  they  are  very  larg«. 

The  nerves  arc  vory  small,  and  often  constitute' 
plexuses ;  Uiey  are  in  most  instances  derived  from  thei 
system  of  the  sympathetic,  hut  in  part  tirom  the  cerebro-< 
spinal  axis.  ■■"{ 

'  Every  gland  has  an  excretory  opening,  which  is  either 
tntnple,  or  the  termination  of  a  canal  which  is  ramified' 
in  the  interior.  The  little  orifice  of  the  sebaceous  or' 
mucous  follicles,  which  conveys  to  the  external  surfac«' 
the  secreted  fluid,  is  the  most  simple  example  of  an 
excretor)'  duct,  and  may  be  received  as  the  type  of  the 
entire  class.  Some  of  the  more  complicated  of  the 
mucous  follicles,  as  the  amygdalse  and  Cowper's 
glands,  have  excretory  canals ;  but  they  are  short  and 
are  not  ramifled.  In  the  prostate  and  vesiculie  semi- 
nales  the  cmunctories  arc  still  raorc  developed.  The 
ramified  and  intricate  canal  to  which  the  name  of  ex> 
CTCtory  duct  is  more  particularly  applied,  is,  however, 
only  possessed  by  the  proper  glands.  Each  of  these 
tubes  begins  by  very  fine  rooU  wliicb  unite  together  like 
Ifae  branches  of  veins,  and  ultimately  constitute  one  or 
more  large  duels,  which  issue  from  tlie  organ,  and  open 
obliiiuely  on  the  adjacent  part  of  the  mucous  membrafie- 
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Thw  |^e<!«l^Rr  mode  of  l«mmation 'allwws'  ftie  ff<fttr  off 
tlic  fluids  from  the  gkud,  but  not  in  the  retrograde 
direction. 

■ji/The  duct  of  tJie  kidney,  the  ureter,  h(^ns  from 
enlarfred  receptacle,  called  the  pelvis  ;  it  nfterwards  te 
minutes  in  a  capacious  reser\*oir,    named    the   urins 
bladder.     The  hepatic  duct  has  likewise  connectwi  vritn 
i(,  a  peculiar  reservoir,  vestcula  feUts,  in  ■which  the  bile 
is  collected,  and  where  an  iibsorption  of  the  watery 
parts  of  that  humour  takai  place.      It  has  also  been; 
said  by  many  anntomiHts,  even  in  the  present  days  thi 
the  vesiculte  seminales  arje  receptacles  for  the  Bcmei*; 
and  confiequently  that  they  have  the  same  relation  to  tiiiii 
testicles  that  the  gall  bladder  has  to  the  liver;  but  Ihidj 
statement  is  incorrect,  as  the  vcsiciJa  arc  undout)tcdI^] 
proper  secreting  bodies.     ITie  excretory  tubes  of  tf« 
mamma?,   the  galactophorous  or  lactiferous  duels, 
remarkably  enlarged  towards  their  extremities,  so  as  l<f^ 
retain  the  milk  till  they  are  forcibly  extended  ;  and  iri ' 
this  manner  thej"  serve  the  office  of  a  reservoir  by 
ceiving  the  secreted  fluid. 

The  excretory  ducts  consist  of  a  mucous  membrane,' 
which  gradually  becomes  thinner  i»  it  penetrates  into 
their  ramifications.  This  membrane  is  covered,  in  m<M' 
instances,  by  a  dense  and  fibrous  texture,  which  Is  seen 
in  tlie  parotid  duct,  in  the  hepatic  ducts,  in  the  ureter^ 
vas  deferens,  &c. ;  in  other  ducts,  as  tlic  lactifrrous,  th^ 
surrounding  structure  is  of  an  erectile  character.  ' 

The  constituent  parU  are  joined  to  each  other  by 
cellular  ti.ssue,  which  is  subject  to  considerable  variatioti 
with  respect  to  its  quantity  and  disposition  in  different 
glands.     Each  of  these  organs  is  also  invested   by  tt 
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proper  membrane,  which  is  either  of  a  cellular  or  fibrous 
duuacter.     In  some  instances,  as  in.  ithft  liver  and  the 
testicles,  there  is  an  ad<litional  serous  coverinR, 
,:  The  opinions  of  anatomists  concerning  tlic    minute 
structure  of  tlie  glands,  have  for  a  long  lime  bevn  in- 
Buenced   by  the  culuhrated    Uieorieiii  of  Malpighi  and 
R^iyRch.     The    fonncr  thouffht  that  there  were  small 
ve»iclc»  or  follicles,  placed  between  the  termination  of 
the  secreting   ve«sel»  and    the   commencement  of  the 
excretory  tubes,  in  which  the  last  vascular  ramifications 
were  placed.     This  doctrine  was  received    till  Huysch, 
wIki  wa.H  6o  JuKlly  di&lingui»t)ed  for  the    success  and 
delicacy  of  his  injections,  called  it  in  doubt.    This  skil- 
ful anatomist  contended  tliut  ttiese  supposed  vesicles  coim 
lUBtcd  altogether  of  an  interlacement  of  minute  ^'csseU,  in 
w;hich  the  last  terminations  of  the  arteries  were  con- 
tinuous without  inflbrruption  with   the  roots  of   thia 
ejtcretory  tubes.     According  to  the  former  hj'pothesU 
the  gland  is  nothing  more  than  a  masA  of  follicles ; 
whilst  according  to  the  latter,  it  Is  only  an  exhnhmt 
membrane,  folded  and  doubled  on  it»elf  a  great  number 
of  lim&s. 

It  is  almost  impossible  to  decide  between  these  con- 
flicting statements,  in  consequence  of  the  complicated 
structure  of  the  gkndular  organs.  There  is,  however, 
reason  to  beliuvu  that  twth  Malpighi  and  Ruysch  applied 
their  theories  too  exclusively,  for  we  can  scarcely  suppose 
that  such  dissimilar  bodies  as  the  pancrvas  und  kidney, 
possess  exactly  the  same  kind  of  texture.  On  the  whole 
the  balance  of  e%'idence  turns  in  favour  of  the  existence 
of  follicles.  'ITiis  assertion  is  supported  by  an  extended 
examination  of  the  glands  in  the  inferior  animals, 
which  proves  that  these  organs  are  composed  of  canals 
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which,  whether  simple  W  compountt.  begin  from  ml  d« 
sacs,  and  are  surrounded  l»y  numerous  blood-vessel*^ 
The  ty}pe  of  the  glandukr  formation  h  exhibited  in  th^ 
simple  mucous  glands,  which  consist  of  single  sacks  or 
follicles.  In  order  to  comprehend  the  structure  of  the  most 
compound  gland,  we  have  only  to  figurv  to  ourseh'eti  thcM 
8&ck«  prolonged  and  ramittL-d,  wtUi  their  branches  inter- 
laced with  thofic  of  the  btood-veKsel^,  but  without  there 
ever  being  a  direct  communication  between  the  san- 
guiferous ves-scls  and  tlie  excretory  ducts.*  In  admit- 
ting the  general  truth  of  this  doctrine,  we  must  still 
recollect  that  Ruysch  is  correct  in  stating  that  each 
glandular  grain,  and  aLio  ibc  entire  gland,  consists  of 
the  mixture  and  interlacement  of  delicate  veflAels  with 
the  origins  of  the  excretory  duct ;  l«it  he  is  wrong  in 
saying  that  the  excretory  utbes  are  the  contintiation  nf 
the  arteries.  The  efforts  of  minnte  injection  an4  nf 
carefiil  inspection,  ri-ndor  it  probable  ihut  the  opinion  of 
Malpighi  applies  more  piirticularly  to  tlie  granulated 
glands.  Such  mn  the  parotid  and  the  pancreas  ;  and  that 
the  lltcory  of  Ruyscli  extends  to  those  organs  which,-, 
like  the  liver,  the  kidneys,  and  the  testes,  are  providc^f 
with  a  more  evident  \-asculur  nod  tubular  structure. ' 
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ponctions  op  tur  glands. 

The  functions  of  these  organs  can  only  be  rvgnrdv^l 

in  a  very  general  manner,  because  each  glaud  has  Ra^J 
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especial  use  in  the  economy,  the  history  of  which  bu* 
longs  to  physiology.  Tlie  glanduliur  socrctious  are, 
like  all  others,  derived  from  the  blood ;  so  ttmt  thejr 
are  only  peculiar  by  their  mode  of  sepnration,  and  by 
the  compound  nature  of  their  chemical  analysis.  It  is 
impossible  to  penetrate  into  the  wonderful  mechanism 
of  secretion,  by  the  operation  of  which,  such  totally 
different  fluids,  as  the  Mdiva,  the  milk,  the  semen,  and 
the  urine,  are  all  formed  from  the  blood.  It  is  useless 
to  attempt  an  explanation  by  physical  or  by  chemical 
eausen  exclusively.  That  chemical  actions  must  take 
place  IB  certain,  but  they  are  chemical  actions  which  are 
caused  and  regulated  by  the  principle  of  life,  so  Uiat 
they  cannot  be  imitated  by  art.  The  extent  of  our 
knowledge  only  inform^i  us,  that  the  materials  of  the 
glandular  liecretionii  are  in  all  instances  except  one,  that 
of  the  bile,  furnished,  by  tJie  arterial  blood  ;  that  in  the 
extreme  divisions  of  the  arteries,  the  secreted  fluid, 
whatever  it  may  consist  of,  is  separated  from  the  cir- 
culating fluid ;  that  it  afterwards  is  conveyed  into  the 
commencement  of  the  excretory  duct,  where  it  becomes 
apparent  to  the  senses ;  and,  lastly,  that  the  residue 
of  tlie  blood,  now  altered  in  its  character,  is  returned  by 
means  of  the  vein.s. 

The  power  of  the  nervous  system  has  a  most  impor- 
tant influence  on  glandular  secretion.  Thus  wc  leam 
ftom  common  obser\'ation,  that  the  emotions  of  the 
mind,  which  act  on  the  glands  tlirough  the  medium  of 
the  brain  and  ucn'cs,  may  either  increase,  diminish,  or 
altogether  suspend  the  secretion  of  any  glandular  fluid. 
And  tigain,  it  has  been  proved  by  the  experiments  of 
Mr.  Brodie  and  Dr.  W.  Philip,  that  the  division  of 
the  nerves  belonging  to  a  secerning  organ  deranges  or 
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destroys  its  power.  It  has  also  been  ascertained,  that 
llic  fipplicaliuii  ut'  a  ligature  lu  thv  veins  uf  a  gland, 
conHidcrably  augments  the  quantity  of  its  secretion. 

The   development    of  the   glandular   system  in   the 
human  embryo,  corresponds  in  many  essential  points 
with  the  permanent  organi7.ation  of  the  inferior  animidK. 
This  curious  fact  is  illustrated  in  the  fonualion  of  the 
excretory  canal,  which  in  the  commcuccment  is  loose 
and  floating,  as  it  is  in  insects ;  and  at  a  rather  more 
ad^-anced  period  the  glands  are  lobulated,  as  they  Bfe 
i^  the  arachnides  and  crustacea.     These    organs    u^ . 
generally  very  targe  in  the  fcetus  and  infant ;  but  as 
they  afterwards  remain  nearly  stationary  in  size,  aaJ, 
OS  the  hulk  of  other  parts  of  the  body  is  increased  hy 
growth,  their  rcktivc 'proportion  is  considerably  diipi,. 
nished.     The  testes  change  their  situation  previgus  lo 
birth,  und  at  the  period  of  puberty  they  are  grendy 
developed  ;  and  at  the  same  time  tn  the  female,   the, , 
mammx  are  ver)*  much  increased  in  size  and  fulness. 
After  the  CL-,ssation  of  menstruation,  the  latter  glaud« 
become  smaller,  and  occasionidly  indurated  orschirrou»; 
and  in  old  men  tlie  testicles  are  similarly  affected. 
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OF  niE  CARTILAGINOUS  SYSTEM. 
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Caktilaoe  is  distingiiished  from  every  other  texture. 
by' Its  pearly  whiteness,  firmness,  great  elasticity  and, 
smoothness.  When  divided  it  appears  to  be  homoge-, 
ncous,  and  to  have  neither  fibres  nor  laminsc,  but  by 
prolonged  maceratioD  a  fibrous  structure  can  be  demoQ-^ 
strated. 

Anatomists  have  generally  comprehended,  under  the  ■ 
term  of  cartilage,  parts  which  exhibit  many  variations  in 
their  structure.  Thcsu  differences  which  have  been 
long  remarked,  induced  Bichat  to  divide  tlie  cartilagin- 
ous bodies  into  cartilages  and  fibro-^arlilugvs ;  and  as 
this  division  seems  to  be  well  founded,  I  hove  adopted 
it  in  the  classification  of  the  Bolids.  In  accordance  with 
this  arrangement,  I  shall  only  include  under  the  term  of 
cartilaginous  system,  the  cartilages  which  cover  the  ends 
of  tile  hones  in  thu  moveable  arlJculatioDS  and  those 
appended  to  the  ribs.  The  cartilages  of  the  nose,  the 
ear,  the  windpipe,  Sic,  which  partake  of  the  properties 
of  true  cartilage  and  of  ligament,  will  be  considered  after 
the  f)hrou.s  organs  have  been  described. 
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These  bodies  are  divided  into  the  temporary  tnd  Utt: 
permanmt.  The  former,  whidi  supply  the  place  of  boDe^i 
exist  ooly  iu  the  fcetus  and  in  young  persons  ;  they  con4i 
stantly  and  regularly  disappear  in  proportion  an  ossitica-4' 
tion  advances.  The  latter,  which  are  met  with  in  all 
periods  of  life,  cover  or  incrustutc  the  extremities  of  tfa«- 
bones  in  the  moveable  urlJculations  ;  and  in  tiw  iniitanetl 
of  the  rilts,  they  as^st  in  the  formation  of  the  thoracic 
cavity,  'llic  temporar)'  cartilages  will  be  described  willt 
the  osseous  system.  .  .t 

Those  of  the  joints  are  named  arfieular  or  diari' 
Ihrodial  cartilages  ;  eacli  of  them  consi&ts  of  a  laj-cn 
■which  corresponds  in  shape  with  the  process  it  covorSt 
The  thickness  nf  tliia  plate,  varying  from  one  or  two 
lines  to  the  fraction  of  a  line,  '\a  generally  proportioned 
to  its  size;  but  it  usually  happens,  that  thoelasticinRlIi:r 
is  acctunulated  on  the  cenlre  of  convex  surfacen,  and  od 
the  circumference  of  those  which  are  concave. 

The  adherent  sur£ucc  of  these  cartilages  is  -m .  inlif 
mately  connected  to  the  bone,  that  it  is  imposaible  to 
effect  a  complete  separation  without  the  assistance  of 
maceration.  The  exact  means  by  which  this  union  is 
accomplijihed,  are  not  knofrn,  but  it  is  certain  that  in  tlw 
adult,  the  cartilage  is  not  a  prolongation  of  tJie  bopi^ 
although  in  the  early  periods  of  life  there  is  only  « 
cartilaginous  mass  in  the  place  of  the  latter.  It  hajji 
been  justly  observed  by  fiichat,  that  if  there  were  su^ 
A  continuity,  it  ought  to  he  perceived  when  the  bone  is 
d^red  of  its  earthy  part  by  diluted  acids ;  but  instead 
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of  this,  it  is  seen  that  the  curtilage  is  constantly  detached 
by  the  nction  of  the  acid,  either  in  one  entire  piece  or 
in  fragments.  ,     ^,^^,    ^ 

The  fH'e  surface  owes  iu  polished  appearRDCC  to  the 
synoviiU  memln-jine  hy  which  it  iB  covered ;  the  con- 
nexion between  the  two  structures  is  so  very  close,  that 
it  is  slmost  impossible  to  soparute  one  from  the  other. 
Tbis'  circumfitancc  has  induced  some  anatomists  to 
deny  tlie  rcflvxion  of  iho  st-rous  membrane  of  the  joint 
omr  the  cartilage.  The  incorrectness  of  this  opinion 
has  been  pointed  out  in  a  preceding  chapter.*  ■■■■ ' 

The  cartilages  of  the  second  doss,  which  are  called 
the  coitat,  are  the  largost'and  thickest  of  the  body  ;  they 
form  Ckrtilaginous  prolongations  to  the  osseous  ribs. 
The  curtilogv  of  the  first  rib  is  immovably  fixed  by  the 
in.sertion  of  its  fibrus  into  the  side  of  the  sternum  ;  thos* 
of  the  six  following  are  joined  to  the  Utter  by  diarthro- 
dial  articulations ;  the  three  next  are  connected  in  a 
similar  manner  to  each  other,  and  the  two  inferior  are 
attached  to  muscular  structure. 

1'be  costal  cartilages  are  covered  by  a  dense  membrane, 
which  is  called  the  perichondrium  ;  it  adheres  very  firmly 
to  their  surface,  but  not  so  closely  as  the  perioateum  to 
the  bonen.  It  ser\'es  to  convey  the  small  blood-vessels 
which  penetrate  into  these  bodies. 

Mf)  8w  p.  MS.  The  vtluabl*  olii«tvHioi»  of  Ur.  Btodic  forcibly  iUiutnle 
£  iaiporlance  of  diatinguuhmg  b«tw«en  iho  tyooviij  oifiubrAii*  oud  ihe 
HWbgc  which  it  inresU.  Hi^  hu  ih#wa  that  ilie  two  tt^xTurc*  are  tubjed  to 
Aflaet  <ii9E95ei,  which  may  he  dniccird  in  thrir  commencamst  ■Rickiof 
either  the  membraiiu  oi  llit^  canilayu,  but  wliLch  aftcrwudi  gcnmtlljr  cstatid 
Ibcir  ravages  lo  al!  purls  uf  Ilic  joml.  Tim  i-xodleiil  n'oik  plac«-)  in  a  pcr- 
*piciHnu  liyhl  tlic  iiiijKjtlsnci:  of  invftipiling  the  nature  Bnd  treitmoit  of 
ditcMcaccotdiflg  to  the  itrvctureol  flip  parti  iin pi lulcd.  I*iiiholu£)tal  atiJ 
S»r]{ic«I  Obs.  >>n  the  DiKtMi  of  (lie  Joints.  Sec  pitillculail}  Chapa,  1,  S* 
and  4. 
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OaOANlZATlON  OP  TUB  CAKT1LA0K9. 

'«<  ,  il    I'lHI    ,  >*1  ' 

■J-  The  cartilages,  when  they  ore  divided,  seem  to  be 
^Kitnogeneous,  and  without  any  apppitraiiee  of  fihrM, 
vessels,  or  nen'es ;  but  when  they  are  citrefuliy  prepitred. 
«  librous  texture  hecomes  apparent,  and  the  phenotneriB 
which  they  exhibit  in  heidth  and  diseBiW  prove  the  est- 
istence  of  a  Tasrular  and  nervous  structure.  The  projMtr 
cartilaginous  texture  consinta  of  an  immense  number  of 
whitish  fibres,  which  can  he  seen  in  the  articular  earti- 
lage  after  it  htt-i  been  mneerated  during  six  month*  ;  they 
are  also  rendered  apparent  by  boiling,  provided  it  be  not 
prolonged  so  f&r  as  to  cause  a  solution  of  the  animtf 
matter.  These  fibres,  whicJi  pass  in  a  direction  [ierp<;n- 
diculnr  to  the  bone,  are  distinguished  by  their  gwiit  firm- 
ness, which  IB  inferior  only  to  that  of  the  osseous  struc- 
ture ;  they  are  also  highly  elastic,  and  at  the  same  lime 
so  bintlle,  that  if  they  aice  forcibly  bent,  they  give  way 
and  break.  The  tissue  of  the  costal  cartilages  ia  wry 
obscure,  and  at  first  eight  homogeneous ;  but  these 
bodies,  after  a  prolonged  maceration,  separate  into  ovnl 
layers  or  plates,  which  are  united  by  oblique  fibres  Kht 
reciprocally  from  one  to  the  other;  these  lamintc'ore 
UiL-niM-lves  composed  of  radiutinl  fibres. 

The  cellular  tissue  of  tlie  cnrtitagen,  owing  to  iu  er- 
treme  condensation,  is  with  difficulty  distinguished: '(t 
can.  in  fact,  only  be  seen  after  a  prolonged  macemtion, 
or  the  action  of  boiling  water  has  reduced  llie  curtifaige 
into  ft  soft  and  cellular  substance.  l"i< 

The  arteries  are  so  extremely  minute  that  they  do  not 
receive  red  blood ;  a  colourlv&ti  and  nutritive  fluid  cir< 
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culntes,  however,  in  the  cartilage,  Hithough  some  writers 
have  contended  that  it  is  a  oon-i-asculiir  slnicturc.  Tlie 
existence  of  vessels  is  satisfactorily  pn)ved  by  the  depo- 
sitiun  of  new  pnrticlcs  during  growth,  and  by  the  yellow 
xiolour  which  those  bodii^a  assume  in  jaundice.*  Lym- 
phatics cannot  be  dtttected,  but  their  presence  is  rendered 
evident  by  the  absorption  that  takes  place  in  cartilage  in 
,  the  proceiis  of  OH»itication,  and  also  in  many  diseoH's.  It 
ba.<>  been  remarked  that  the  power  of  the  absorbents  is 
greater  in  the  osseous  than  in  the  cartilaginous,  or  ra- 
ther in  the  fibro-curtilagiuous  texture,  t  These  organs, 
in  their  he&lthy  state,  ore  not  endowed  with  KVn&ibility, 
but  as  tliey  become  painful  in  inflammation,  wc  must 
iconclude  that  tht^y  receive  oerre-s,  althou^^h  tbey  cannot 
{be  traced  by  the  eye. 

The  chemical  composition  of  cartilage  has  been  caro- 
fiiUy  examined,  especially  in  thii>  count3y.  It  was  stated 
byHaller,  that  it  consisted  of  gelatine  and  earth  ;  buttiie 
iovestigations  of  Mr.  Hatchett  and  Dr.  Davy  prove  that 
there  is  little,  if  any,  jelly.  These  chemists  conclude  that 
caililage  is  principally  composed  of  condensed  albumen, 
and  (he  latter  also  has  delected  a  small  portion  of  earthy 
phof^jhate.  The  following  is  the  amJysis  of  Dr.  Davy; — 
Albumen,  445  ;  water,  550  ;  phosphatL-  of  lime,  -fi  = 
JOO4  By  the  continue<l  action  of  boiling  water  most  of 
the  cartilages  may  be  dissolved  ;  they  are  also  readily  dis> 
HOlved  by  nitric  acid,  and  by  a  strong  solution  of  potash. 
tWben  a  piece  of  cartilage  is  dried,  it  becomes  yellow, 
senutransparent,  and  ver^-  brittle ;  if  it  ia  then  placed  in 
water,  it  regains  in  a  few  days  its  White  colour,  opadty, 
and  flexibility. 

■*"*  BlctW,  knit  Gen.  t  ii.  p.  238.  t  Brodie,  L  c.  p.  301. 

-^1'    '  '"  I  Moaio't  AjuUmy,  vol.  1. p.  £9. 
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PROPERTIES   AND   FUNCTIONS. 
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1  The  cartilages  iirc  distinguished  by  the  great  linnness 
and  solidity  of  llit'ir  texture,  which  cnubles  them  to  resist 
the  force  applied  to  them  in  the  viu-ious  orticulatioiu. 
Thejr  are  also  characterized  by  their  elasticity,  on  'which 
property  their  spedAc  use  in  the  economy  depends. 

The  vital  properties  are  ver)'  obscure  in  thts  system, 
i)nit  we  cannot  therefore  suppose  that  cartilages  arc  de«d 
jpr  iooigauic  eubstonces.  They  arc  not  capable  of  con- 
tracting, and  it  is  probable  that  they  do  not  {lOsseRs 
Afkimal  uensibility  in  the  state  of  health.  They  are,  how- 
ever, susceptible  of  painful  impressions  when  they  are 
irritated  in  an  unuaual  manner ;  there  is  an  instance  of 
this  in  the  severe  suffering  which  is  occaaionaUy  expe- 
rienced from  tlie  presence  of  loose  bodies  in  the  joints. 

The  functions  of  these  organs  depend,  like  those  of 
the  osseous  system,  with  which  they  are  closdy  uUlod, 
OD  their  physical  properties.  Their  elasticity  allows  theni 
to  yield  in  the  shocks  to  which  the  body  is  exposed,  in 
the  ever  varying  movements  of  the  animal  frame ;  and 
in  this  manner  they  defend  the  bones  li-om  fracture  and 
displacement,  and  at  the  same  time  protect  the  great 
centres  of  ibe  nervoiut  system  from  those  injurious  cod- 
cusKions  to  which  they  would  othiTwise  be  liable.  In 
this  important  office,  which  is  almost  tlieir  sole  use,  they 
an*  Iri'ijuentlv  assiiited  by  some  of  the  bodies  includeil  in 
the  tibro-cartilaginouR  system.  The  costal  cartttages 
powerfully  assist  in  expiration,  in  consequence  of  their 
elastic  reaction  depressing  the  ribs  when  the  contraction 
of  the  inspiratory  musdcs  ceases. 
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DByBLOPUINT  OF  THB  CABTILAOBS. 

In  the  embryo  and  foetus  these  bodies,  in  consequence 

I  of  the  large  quantity  of  wutcr  tliuy  contain,  are  soft,  scaii- 
fliiid,  ttn4  tratisparvnt,  like  jdly  or  glue.  In  the  infant 
,they  nre  stjll  nearly  colourless,  soft,  and  but  slightly 
elastic.  In  the  adult  they  gradually  acquire  consistence, 
wluteness^  and  opacity  ;  it  in  also  during  this  period  of 

,  life,  that  they  are  so  eminently  elastic.  In  old  age  they 
become  more  yellow  and  firm,  and  then  lose  a  considerable 
portion  of  their  flexibility  and  elasticity.  The  cartiltiges 
of  (lie  articulations  arc  very  seldom  ossified.  Tlie  costal 
ciu-tilftgcs,  after  the  adult  age,  become  homogeneous; 
and  subsequently,  osseous  plates  of  unequal  thickness  in 
produced  between  them  and  their  opukc  perichondrium, 
ar)d  at  length    they  are   converted    Into   hone.      Thi« 

I  change  most  commonly  begins  in  the  ciirlilaginous  ex- 
tremity of  the  first  rib.  and  afterward.s  in  the  ribs  below, 
It.doe^  not,  however,  constantly  occur,  as  these  carti- 
lages have  been  seen  without  uny  ot^i^lficatinn  in  men  of 
i>ne  hundred  and  Uiirty  or  one  hundred  and  fifty  yeorf 
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TiiB  tissues  which  have  been  described  in  Uu:  'pre- 
ceding chapters,  are  composed  of  the  cellular  mcmbrwje 
and  of  its  various  inodiiicatioi]>.  But  the  parts  vihic 
arc  included  in  the  syeteni  now  to  be  cuofiidered,  ba 
so  little  external  rosemhlunce  to  the  cellular  $ubstui< 
that  some  excellent  auatomitits  huve  denied  the  ext 
of  any  simtlarit)'  betK'ccn  them.  There  id,  howi 
little  doubt  that  the  albuffineotia  fibre  of  ChausKier* 
aimply  a  condensed  form  of  the  common  cellular  fibre. 

The  term  of  fibrom  synirm  was  applied  by  Bichat  to 
a  numerous  class  of  organs  that  had  previoualy  lieea 
investigated  only  in  an  insulated,  and  cunsequentlvl 
imperJect  muoner.  This  word  ought  not,  in  strict  lan- 
guage, to  be  confined  exclusively  to  the  system  under 
consideration,  because  the  fibrous  structure  is  aa  perv 
f«ctly  deii-cloped  in  the  muscles  and  nerves,  as  in  the 
tendons  and  ligaments ;  but  as  the  former  are  dutUii- 
guished  by  other  and  more  appropriate  denomiuslions, 
and  especially  tis.  it  would  be  itillicult  to  sugge?<t  u  Lena 
more  expressive  of  the  peculiar  character  of  this  tbsue» 
1  shall  retain  it  for  the  sake  of  convenicnccf 

*  Seepp.£8*nd6l. 

t  Thn  thN*  hu  btni  telginlul  b;  ilw  tttmti  of  Ute  Magiitmit,  Ug^  I 
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Sbction  I. 

OF  THE  FIBROUS  ORGANS  IN  GBKBRAL. 

The  following  is  an  enumeration  of  the  purts  which 
arc  included  in  this  system:  1.  The  periosteum  tmd 
perichondrium.  2.  The  muscular  aponeuroses  or  fas- 
ci(B.  3.  The  fibrous  sheaths  of  the  tendons.  4.  The 
fibrous  membranes  of  certain  organs,  viz.  the  dura 
mater  of  the  brain  and  spinal  cord ;  the  tnnidi  scle- 
rotica ;  the  rvfleoled  portion  of  the  pericardhim ;  the 
lunica  propria  of  the  kidneys;  the  tunica  albiiginea 
testis ;  the  fibrous  sheath  of  the  corpora  cawrnosa  penis 
€t  clitoridis;  and  IsaHy,  the  covering  of  the  ovarium. 
5,  The  ligaments.     6.  The  tendons. 

Although  the  configuration  of  these  organs  is  various^, 
yet  two  forms  generally  predominate.  In  the  first,  the 
length  and  breadth  are  nearly  equal ;  the  parts  which 
possess  this  form  are  called  memlraim  fibrosa,  of  which 
order  nrv  the  perioeteum,  the  dura  mater,  the  capsular 
ligaments,  &c.  !n  the  second,  the  Icngtli  greatly  ex- 
ceeding the  breadth,  the  fescicular  form  predominates'; 
the  parts  which  have  tiiis  form,  organa  fibrosa  fasci- 
cu/arto,  consist  of  certain  tendons  and  ligaments. 
-' KolwithsUinding  the  different  parts  of  this  system, 
irire  so  much  diffused  in  the  animal  frame,  and  apparently 
DO  independent  of  each  other,  they  ore,  with  a  few  ex- 
ceptions, strictly  connected  together,  so  as  to  constitute  a 
continuous  whole.  Anatomists,  even  before  the  time  of 
Galen,  thought  that  the  membranes  of  the  body  were 
continuous,  and  that  they  might  be  traced  from  the 
pericranium.  A  similar  opinion  was  entertained  by  the 
Arabians,  who  appear  to  have  regarded  the  membranes 
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of  the  brain  as  the  source  of  all  the  othen.     It  is  to 
these  erroneous  ideas  that  we  owv  tJie  terms  of  dura 
mater  and  pia  mater  ;  these  words  are  still  employed  in 
anatomical  descriptions,  although  their  original  meaning 
jihaslong  ceased  to  be  attached  to  them. 
.,)!  A  careM  cxomioatioa  of  the  connexions  of  the  tibroue 
I. system,   will  shew  that  fiichat  was  correct  when  hej 
.  pointvd  out  tiu>  periosteum  as  its  comjiton  centre,  by] 
.which  its  dilfcrcnt  parts  are  joined  togctlier.     Iq  f&Ct. 
if  we  except  the  perichondrium  of  the  larynx  and  wind-j 
pipe,  and  the  fibrous  membranes  of  some  glandular  bp- 
,  dies,  it  will  be  easy  to  demonstrate  the  above  commu- 
nication.    Thus  the  cranial  portion  of  the  dura  inatvrj 
is  continuous  with  the  periosteuna  at  the  openings  oTl 
tlie  base  of  the  skull ;  and  the  spinal  proces-s  x>f  the  j 
.  luimc  membrane,  although  not  directly  connected  with 
.^.  the  periosteum  of  the  vcrtchne,  is  yet  at  tlie  lower  part 
s  of  the  caQiJ  joined  by  some  ligamentous  filaments  tol 
the  covering  of  the  sacrum.     The  tunica  sclerotica  isi 
tmited  with  the  dura  mater,  by  means  of  the  shcatb 
which  the  latter  affords  to  the  optic  nen'e ;   and  tlie . 
' .  fibrous  membranes  of  the  penis  and  clitoris  interlace  < 
]  with  the  periosteum  of  the  ossa  ischia.     Lastly,    tjiel 
-iifibrous  sheaths  of  tliv  tendons,  the  muscular  nponeu- 
.  TIMDS  or  fascia:,  tJie  tendons  and  ligaments,  arc  oil  ipli- 
nmtely  attached  to  the  periosteum,  and,  through  it«  i 
medium,  to  Uie  bones. 


...,.u.,r 
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Section  li. 

OBGANIZATWN  OV  THt  FIJBKOVS  SYSTJIM. 

Each  of  theee  orgaiiB  consists  of  an  nniieinblage  of 
(listinct  whirish  or  ^eyish  fibres,  which  are  nearly  in- 
elastic ;  they  are  also  inseasible,  and  are  drstin^ished 
by  their  power  of  resistance.  In  most  parts  of  the  body 
the  fibres  are  disposed  in  a  regular  manner,  And  \ims, 
more  or  less,  in  u  pnrallel  direction ;  in  other  plares, 
they  cross  and  intcrince  with  each  other ;  and,  tit  fiome 
inistances,  they  form  layers,  which  are  superposed  on 
each  other  so  a»  to  produce  n  most  intricate  fibrouA  web; 
this  is  the  arrangement  in  the  dura  mater,  in  the  irre- 
gular ligaments  of  the  pelvis,  in  some  of  tlic  aponeu- 
roses, &c.  Tlie  fibres  of  several  tendons  and  ligaments 
arc  so  small  and  so  closely  united  together,  that  they 
cannot  be  perceived,  although  they  become  uppitrent  by 
maceration.  It  bus  been  already  stated,  tlukt  the  ultimate 
fibres,  which  are  extremely  minute,  are  formed  of  the 
cellular  substance  A-ery  much  condensed. 

The  different  fibrous  organs  are  surrounded  by  a  t[tian- 
'tity  of  cellular  tissue ;  tn  those  which  possetss  distinct 
fasciculi,  it  forms  sheaths  around  them,  and  even  the 
fibres  are  enclosed  by  the  celhilar  membrane,  which  be- 
comes apparent  by  maceration. 

The  blood-vessels  of  this  system  are  not  met  with  in 
the  same  <]uantity  in  all  porta  of  it.  The  p^iostcum 
and  the  dura  mater  are  very  vascular ;  but  the  greater 
number  of  their  vessels  are  provided  for  the  supply  of 
the  hones ;  the  fibrous  tissue,  in  general,  receives  but 
few  arteries  and  veins.  Those  which  do  exist  may  be 
displayed,  after  they  have  been  filled  with  a  fine  injcc- 


tion,  by  drying  the  part  and  then  plun^ng  tt  in  spirits 
of  tuqientinv,  id  onia  to  render  it  transpurcnL  Lym- 
phatic vessels  con  iinly  be  perceived  in  a  few  of  thcM 
ofgan.^.  It  h  generally  impoiUvible  to  trace  oervea,  but 
th«y  have  been  Ken  In  nome  parts  ;*  and  as  the  perios- 
tvuin  and  sioular  structures  become  vtty  aeiutihlc  in 
various  diseases,  it  mu-st  be  admitted  that  Uiey  have  also 
commumctttions  with  tlic  ner\*ous  systum.  ■..■■•  j>.ii  .u. 
The  chemical  composition  resemblv«  tlint  of  the  cel- 
lular ti.ssue.  The  basis  of  tiiese  organs  appears  to  be 
coagulated  albumen,  united  to  different  proportiona 
of  jelly  and  mtictis  ;  they  contain  no  earth,  and  only  a 
minute  (|uantity  of  saline  matter.  By  desiccatiou  the 
water  of  tlie  fibrous  tissue  is  evaporated ;  tod  it  then 
becomes  hard,  transparent,  yellow,  and  fragile.  It  re- 
Ni^U  utMCLTXtioii  for  a  very  long  time,  but  gradually  it  h 
n>ndcn:d  soft  and  floccuknt  on  tJie  surface ;  the  fibre* 
arc  separated,  and  at  length  it  is  reduced  into  a  jHdpy 
cellular  Nubiitanoe.     It  is  disiiolwd  by  the  mineral  acids. 


Section  III. 

PROPERTIBS  or  TRB  PIBROITS  OilOANS. 
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i-i.This  tissuti  in  its  recent  state  po^sesiied  but  little 
elasticity,  although  when  it  is  diicd.  tltis  quality  bccomea 
very  remarkable. 

The  force  of  resistance  to  rupture  is  enormomi,  and 
it  is  owing  to  this  property  that  the  fibrous  oigaus  are 
not  susceptible  of  any  considerable  or  sudden  extension. 

*  Hooro,  oa  ilu  Kwvoua  Sjitao,  p.  CC 
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Thus  in  inflainmation  beneath  aponeurotic  or  Hganfti^ 
tou6  stnurturc8,  in  consequence  of  their  unviflding  na- 
ture, they  compress  and  atriuigulAtc  the  partA  whititi 
thtsy  cover.  Btit  if  the  force  npplivd  be  grejder  tbaa 
the  registHnce  of  these  organs,  they  giv-e  way  and  are 
lacerated,  as  happens  in  the  '\iu'iou.<i  dislocationa.  Oii 
the  contrary  when  the  distending  force  acts  slowly,  they 
are  not  ruptured,  but  are  extended  ;  tbis  is  obMrrec)  tn 
(fropsy  of  the  pericardium,  or  of  any  of  the  articiila- 
tiooB.  They  «ro  not  capable  of  suddenly  contracting^ 
although  they  ore  rt-stored  in  part  to  their  origiiud  stattf 
aftor  they  have  been  grnduaily  distended.  '" 

i"'The»e  parts  possess  no  animal  contractility,  so  that 
irritation  produces  no  alteration  in  their  state.  Their 
Mnsibiiity  has  be«n  doubled  by  many  writers,  and  jn 
the  ordinary  acceptation  of  that  word,  thts  opinion  is 
probably  correct ;  because  if  a  ligament  or  tendon  be 
pricked  with  a  needle  or  cut  with  a  knife,  no  pain  is 
excited.  But  it  is  neccssar}'  to  bear  in  mind  that  the 
degree  and  the  kind  of  sensibility,  vary  in  dilTcrcnt 
organs  according  to  the  particidar  fiinctions  they  have 
to  perform.  The  ligamentous,  tendinous,  and  other 
similar  parts,  have  no  need  of  that  exqui-site  sensibility 
which  IS  so  essential  to  the  external  sur&ce  of  the  body, 
because  they  ore  protected  by  their  deep  situation  from 
any  direct  mechanical  irritation  ;  but  as  the  greater  part 
of  these  organs  are  liable  to  be  distcndeil  and  twisted 
in  the  violent  movements  of  the  limbs,  it  is  necessary 
that  they  should  be  endowed  with  that  sj)ecie8  of  sen- 
sibility, which  will  enable  them  to  warn  the  percipient 
principte  when  the  irritation  is  carried  to  an  injurious 
extent.  The  following  experiment  illustrates  the  force 
of  these  observations:   if  one  of  the  joints  be  com- 
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plltdy  exfxtsed  in  a  living  animal,  hy  remcn'ing  the 
sUTOnmling  parU,  unci  pftrticulurly  the  nerves,  it  \» 
ftnind  thftt  the  ligamcntv  may  be  irritated  by  chemical 
or  ttiecbanical  agents,  vrtthout  the  anunnl  giving  any 
sxpreMion  of  suffering ;  bat  if  the  same  ligainenLi  ar« 
forcibly  distended  and  twisted,  great  pain  is  produced, 
snd  the  animal  strog^cs  t-iolently.* 

The  uses  of  the  fibrous  stroctures  will  be  noticed  in- 
the  coming  Mxrtimu. 

In  the  embrj-o  this  system  i<),  like  all  other  ptuls,  soft 
and  gelatinous.  In  in&ncy  it  retains  much  of  its  leoft* 
ness  and  flexibility ;  it  receives  a  considerable  number 
of  blood-ves<ieL<i,  is  of  »  blueish  coloTir,  nod  is  easily 
dissoh-ed  in  boiling  water.  In  the  luhilt  these  organs 
become  more  fibrous,  dense,  and  remting;  and  these 
properties  are  still  farther  d(rvelopcd  in  old  age,  when 
thf  lig;imcntji,  tendons,  &c.,  losing  something  nf  their 
*hite  and  polished  appearance,  as.'wme  A  yellowish 
colour, 

Ha\"ing  considered  in  the  preceding  pages  iKl-  com- 
mon characters  of  the  fibrous  syt^tcni,  I  shall  now  i»^ 
8cril)c  the  peculiarities  of  its  seteral  partis.  ■'<»  i 


Section  IV. 

FIBROUS    BNV8L0PS3. 

Ma.ny  organs  In  tJic  body  are  invested  witli  B.  strong 
and  ligamentous  structure,  which  presents  variatioas,  ia 
its  mode  of  connexion,  and  in  the  functions  which  it 
ftOfils. 

■  BIdnt.  Anot.  Qen.  (.  li.  p.  9(il. 


\ 


STRUCTCRS  OF  l>EBI09TE(;U.  351 

i"  rt 

OP    TUB    PBRI03TEUM.  * 

•'  U"<>*'liIi.-illJU' 

'  This  dense  membrane,  of  whidi  the  dura  mater  ij- 
merely  a  pruccss,  surrounds  ihi*  buues  in  all  their  extent, 
except  at  their  articular  extremities ;  in  thi;8e  pluce»i 
althouji^  the  perionteum  is  interrupted  in  iu  connexion 
with  the  bones,  it  is  continuous  with  another  div-ision  of 
the  6broua  system,  viz.  the  ligaments, 

The  external  sur^ce  is  rough  and  flocculent ;  it  is  coDfi 
founded  with  the  sTirrounding  cellukr  tissue,  excepting 
where  it  covers  the  bones  of  the  uusal  fo&ste,  of  ibc 
sinuses,  and  of  the  cavity  of  tlie  tympanum,  in  which 
places  it  is  united  to  the  mucouH  memlnrone  ;  there  is  also 
im  exception  in  the  mouth,  where  it  is  connected  witi) 
the  dense  structure  of  the  gums  and  pnlate.  The  outer 
surface  of  the  dura  mater  is  covered  by  (he  arachnoid 
botJi  in  (lie  skull  and  in  the  vertebral  canal. 

,  The  inner  surface  is  joined  to  the  bones  by  means  of 
innumcrabie  threads  or  prolongations,  which  line  the 
canals,  transmitting  the  nutritious  vessels  towards  the 
interior.  These  filaments  are  more  numerous  oo  the 
spongy  cnd^  of  tlie  long  bone^,  and  oil  tlic  surfuceb  of 
the  short  ones,  than  in  other  places.  They  adlicre  much  ■ 
closer  in  the  adult,  and  especially  in  old  age,  than  in 
infancy. 

The  thickness  of  the  periosteum  is  variable ;  but  in 
general  it  is  proportioned  to  the  vascularity  of  the  bones, 
and  to  the  age  of  the  subject. 

■'  The  fibres  of  this  membrane  are  disposed  nearly  in  the 
Stale  direction  as  those  of  the  hones,  but  in  the  dura 
mater  they  have  a  very  irregular  anrangomeut,  and  being 
placed  over  each  other,  they  may  be  divided  into  layers, 
of  which  two  arc  very  distinct. 
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The  ufics  of  this  membrBDe  are  various ;  in  the 
place,  it  cuwni  the  bontis  and  assists  in  their  Dutritioi 
by  supporting  the  blood-vaagela ;  it  also  serves  as  aj 
Enedium  for  the  attachment  of  the  ligaments,  tendons,  • 
aponeuroses,  Sic.,  to  tlie  oeseous  sptem  ;  and  lastly,  in  - 
infiiocy,  it  unites  the  epiphyses  to  the  bones.* 

The  perichondrium  is  the  investing  membrane  of  tl 
curtilagviif  and  fibro-cartilages ;  it  is  »o  itiiTular  to  the'' 
periosteum,  that  it  la  not  necessary  to  give  any  detailed 
history  of  it.     The  principal  difference  relates  to  tbe 
vascularity,  which  is  much  less  than  in  the  precodioj 
structure.     The  perichondrium  fiilfUs  the  same  ftmctic 
with  respect  to  the  cartilages,  that  the  periosteum  doea^ 
to  the  bones;  it  also  gives  to  those  among  the  fibro«l 
cartilages  which  are  thin  nnd  flexible,  a  resistance  and 
tenacity  that  would  otheruige  be  defective. 

OF  THE  ENVBI.0PB8  OF  TUB  MUSCLES,  OH  APONfiUnOSBS.' 

The  term  of  aponeurosis  has  usually  been  applied 
not  only  to  the  fibrous  coverings  of  the  muscles,  buli 
also  to  certain  tendons,  as  tlnne  of  llie  abdomen,  wliicfa 
are   distinguished  by  their  great   breadth   and  exlcuUi 
Notwithstanding  the  high  authorities  who  have  given  tfaisi 
nignitiratioo  to  the  above  word,  1  believe  it  will  be  pre«i 
ferable,    for  the  sake  of  clearnciis  and  distltiction,    to-il 
restrict  its  application  to  the  investing  structure  of  the 
muscles ;  with  the  meaning  thus  confined^  the  term  of 
a])oncuro8is  may  be  considered  as  analogous  with  tlutt 
of/imcia. 

Tlie  muscular  envelojies  are  of  two  kinds  :   1.  ThoMi| 
of  the  limbs.  2.  Those  of  the  trunk. 

*  Thi?  conoMJoD  of  Iliii  iiimnljTune  wilti  the  piocenof  ouiiiealion  wdl 
be  ooticfd  In  the  chapler  on  llw  osaraui  lytlHD. 
t  Src  p.  -11'*. 
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The  aponeurosefi  of  the  vxtremitieH  are  fibrous  meni' 
bnncs,  wluch  eurround  the  musdes,  and  by  binding 
togdlhiT  their  fibres,  they  prevent  any  displ»cement  of 
them  during  the  powerful  contractjons  to  which  they 
are  subject.  The  muscular  fascin  ore  usually  disposed 
in  the  form  of  aheaths,  which  incase  the  extremities, 
and  thus  constitute  a  firm  and  resisting  investment 
of  the  body,  placed  beneath  the  more  yielding  covering 
of  the  skin.  It  results  from  this  disposition,  that  their 
external  surface  is  connected  with  the  subcutaneous  cel- 
lular and  adipwe  tissues,  and  also  with  the  superficial 
\*ein8,  lymphatics,  and  nerves.  Their  internal  surface 
ctMi-esponds  to  the  muscles,  to  which  they  are  usually 
joined  by  a  lax,  cellular  structure;  but  in  some  places 
the  muscular  fibres  are  intimately  attached  to  the  apo- 
neuroses, and  in  fact  arise  from  them.  This  siorface 
also  frequently  furnishes  processes  or  prolongations, 
whicli  separate  tlie  muscles  from  each  other,  and  at  the 
same  time  ^ve  origin  to  their  fibres ;  the«e  partitioas 
are  called  mtemiusmlar  ligatnenls. 

The  fascifie  are  fimdy  united  to  the  ridges  and  pro- 
icesees  of  the  bones,  and  also  to  the  annular  ligaments 
of  the  hand  and  foot.  They  are  composed  of  one  or  of 
several  layers  of  the  fibrous  tissue,  variously  disposed ; 
between  their  fibres,  openings  are  formed  for  the  pas- 
sage of  vessels  and  nerves.  Their  thickness  is  gene- 
rally proportioned  to  the  number  and  power  of  the 
muscles  tliey  cover.  The  aponeuroses  are  almost  in^-a- 
riiibly  provided  with  extensor  muscles ;  some  of  which 
are  proper  to  them,  whilst  others  are  only  connected 
with  them  by  means  of  expansions  sent  off  from  their 
tendons.  Tliere  are  examples,  of  the  first  class,  in  the 
insertion  of  the  tensor  vaginsc  femoris  in  the  fascia  lata, 
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find  of  the  pnlmsrU  lotigus  in  the  faAcift  pftlmam ; 
of  the  second,  in  the  connexion  of  thu  tendon  of  the 
bicups  cubit)  with  the  foscia  of  tlie  fore  nrra,  and  of  the 
gluteus  mtkximus  with  that  of  the  thigh.  Theiw  musdes 
bncc  the  fnscife  in  the  movements  of  the  limbs,  and 
thus  increase  the  power  of  the  musdes  placed  beneath 
tfacm. 

The  aponeuroses  of  the  trunk,  which  are  nlwajrs  par- 
tial, cover  certain  muscles,  and  in  part  even  stirrotind 
them,  Tlie  following  are  the  principal ;  the  temporal 
&&cia,  the  deep  fascia  of  the  back,  the  fasciie  of  the 
neck,  of  the  tranaversallt  muscle,  of  the  pelvis,  of  the 
perineum,  &c.  The  superficial  foscia  of  the  abdomen, 
which  is  enumerated  by  some  anatomists,  does  not 
strictly  belong  to  the  s)'5tem  under  considcmtioii ;  it  is 
composed  of  cellular  membrane,  moderately  condensed. 

The  use  of  the  aponeuroses  is  princijially  to  snpport 
and  strengthen  the  muscular  system,  in  which  oiKce 
they  are  materially  assisted  by  the  tendinous  sheaths  and 
ligaments ;  they  also  afford  points  for  the  origin  of 
fibres  ;  lastly,  they  serve  in  some  parts  to  protect  from 
external  pressure  and  injury,  the  vessels  and  nerves; 
and  they  likewise  appear  to  favour  the  venous  and  lym- 
phatic circulation,  and  in  this  manner  ihcy  prevent  vari- 
cose enlargement  of  the  deep-seated  veins,  and  effusioa 
into  the  cellular  tissue. 

OP  THE  SHBATUS  OF  TUB  TENDONS. 

Tkeas  sheaths  have  been  divided  by  Bichat*  into  two 
dasMB,  vii.  the  general  and  the  partial ;  but  his  account 
of  these  structures  is,  in  some  of  in  details,  imperfect. 


*  AnatoaueOa,  Lii.  p.38S. 
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The  fihrous  slitatlis  in  several  places  consist  of  canals 
in  which  thu  tendons  are  enclosed  ;  and,  in  other  parts, 
simply  forming  rings  and  bands,  they  are  called  annulur 
ligaments.  The  fonner  are  tirmly  attached  to  tlic  bonea, 
and  are  lined  by  synovial  membraues,  which  are  also 
reflected  on  the  tendons  us  they  puss  through  the  sheaths: 
this  arrangement  is  very  cndunt  in  the  thecse  of  the 
fingers  and  toes.  The  latter  consist  of  strong  bands  ex- 
tended over  the  tendons,  which  they  retain  in  their 
situation.  Some  of  them  are  divided  into  several  pro- 
ceeses  by  61irous  septa,  which  are  fixed  to  the  projecting 
lidgGS  of  the  neighbouring  bones  ;  and  in  this  manner 
several  distinct  sheaths  are  formed,  for  the  transmissioD 
of  08  many  tendons,  which  are  lined  by  tlie  synovial 
mernbreno  ;  there  is  an  example  of  this  disposition  in 
tlie  posterior  uunulnr  ligament  of  the  baud,  and  in  the 
luinuUr  ligament  of  the  ankle.  Otliers  are  not  sub- 
divided, so  that  the  tendons  arc  contained  in  one  sheath, 
although  as  they  pass  through  it,  they  arc  covered,  and 
in  a  degree  separated  fi-om  each  other,  by  the  syno^-ial 
membrane  ;  this  is  the  arrangement  in  the  anterior  liga- 
meot  of  tJic  hand. 

These  sheaths  arc  very  thick  and  firm,  especially  ia 
the  direction  of  flexion ;  they  are  composed  of  distinct 
transverse  6bres,  wtuch  become  thinner  opposite  the 
articulations,  where  indeed,  as  in  the  fingers,  they  some- 
times entirely  disappear. 

Tliey  stT\'e  to  maintain  tiie  tendons,  particulariy  those 
of  the  long  muscles,  in  tlieir  places  during  the  action  of 
the  fleshy  fibres,  and  in  some  instances,  as  in  the  pul- 
ley of  the  trochlearis,  tlicy  alter  the  direction  of  the 
tendons,  and  thus  modify  the  movement  of  the  parts  to 
which  they  are  attached.  **  ^ 
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PIBS0U8  ENTELOPEK  OF  CERTAIX  0SGAN8. 

These  ooiuist  of  very  dense  membraues,  wlucb  doselj 
bvutt,  and,  io  miny  irkstaocvs,  ailhcrc  to  sensiul  ii 
portant  orgaos.  The  following  structures  may  he  vnu-'' 
merutwi  tm  belonging  to  this  class:  Uif  dura  malur,  the 
tunica  f>clerotica,  the  fibrous  portion  of  th«  pericardium, 
the  tunica  propria  of  the  kidney,  the  tunica  albuginea 
testis,  the  fibrous  coat  of  the  ovarium,  and  the  siheath  of 
the  corpora  cavernosa  penis  and  clitoridis.  Richat,  and 
most  of  the  contioental  writers,  also  include  the  propcr 
cout  of  tlie  spleen  ;  but  this  appears  to  be  formed  merely 
of  condensed  cellular  membrane.  It  is  doubtful  if  the 
thick  coat«  of  the  ureter,  of  the  vas  deferens,  and  of  thi 
parotid  duct,  which  pofiscss  a  distinct  fibrous  structure, 
ought  not  to  be  included  with  the  preceding  parts.  Tlw 
only  objection  to  such  an  arrangement  i.s,  that  these 
tubes  appear  to  possess  a  contractile  power,  which  is 
entirely  wantiog  in  the  proper  fibrous  tissue. 

Some  of  these  tunics,  as  the  dure  mater,  the  fibrous 
portion  of  the  pericardium,  and  the  tunica  albugincn 
testis,  arc  intimately  united  with  the  serous  system,  so 
&B  to  form  fibro-aerma  membranes,  or,  as  they  are  called 
by  Beclard,  compound  Jibrom  membranes. 

In  some  instances  numerous  proces.ses  are  sent  by  tbr 
liganKntous  envelopes  into  the  substance  of  the  invested 
organs.  This  is  seen  in  the  tibres  which  penetrate  into 
the  testicle  from  its  proper  coat ;  and  in  the  ^epta  pro- 
longed  into  the  peuis  from  the  sheath  of  the  cavernous 
bodies.  In  other  places  there  is  only  a  connexion  by 
cellular  tis-ipe ;  as  in  the  examples  of  the  tunica  sclera^ 
tica  and  the  tunica  propria  of  the  kidney ;  lastly,  the 
dura  mater  and  the  pericardium  are  enttrely  separalcd 


LIOAMBNTS. 

from  tfae.brajp,  ap^  t^  he(u:t  by  the  lining  seroua  mem- 
brane. 

<•  The  fibrous  envelopes  are  prwided  for  the  support 
artd  protection  of  the  different  parts  to  which  they  are 
nttached. 


Sbction  V. 

'""  or  THE   LIGAMENTS. 

These  bodies,  which  form  a  very  important  class  of 
thi>  6brou8  system,  connect  the  bones,  and  occasionally 
the  (ibro-cartilages,  with  each  other.  The  same  name 
has  been  improperly  applied  to  many  othur  ports,  espe- 
cially to  the  folds  which  are  formed  by  the  mucous, 
serous,  and  .s)-novial  membranes.  The  true  ligament* 
are  fixed  to  the  bones  through  the  medium  of  the  peri- 
osteum, and  the  linion  is  so  remarksbly  strong  that  a 
continued  maceration  is  required  to  destroy  it ;  but  in 
the  iDfant  a  separation  is  more  readily  accomplished. 
'w  These  organs  may  be  divided  into  the  articular  and 
'n6n-articuiar  ;  the  first  are  placed  around  the  different 
articulations,  lo  the  formation  and  completion  of  which 
diey  importantly  contribute  ;  the  second  are  unconnected 
iwith  the  joints. 
'  The  articular  ligaments  are  distinguished  by  their  form 
into  the  capsular  and  the  tunicular.  The  former,  which 
mre  also  called  filtrous  cnpsuUs,  consist  of  cylindricid 
bags,  lined  internally  by  the  s)'novial  membrane,  lliey 
are  confined  lo  the  scapulo-humeral  and  ilio-fcmoral  ar- 
4iculations,  in  which  they  permit  cvn'y  species  of  mo- 
lioni     in  some  other  joints,  as  in  the  elbow  and  wrists 
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there  wc  sj-novial  capsules,  strengthened  by  IigamentOB 
fibres,  so  OS  to  constitute  imperfect  fibrous  capsules. 

The  fuoictUar  or  fascicular  ligaments  are  extremely 
Dumerous ;  their  form  is  ^iirioiis,  but  they  are  usually 
round  or  flat.     TTiey  are  for  the  most  part  placed  oa, 
the  exterior  of  the  joints,  although  a  few  are  situatcrf' 
in    the   interior.     The   external    cords    are   principally 
placed  OQ  the  sides,  and  are  consequently  distinguished 
by  the  name  of  lateral   ligaments;   some  are   placedj 
before  and  others  behind  the  joints,  and  are  therefor 
called  anterior  and  posterior  Ugiunents.     AD  these  cordtf] 
are  attached  to  the  bones  by  their  two  extremities ;  anil 
each  ofthem  has  itsintemal  surface  covered  by  the  synoris 
membrane,  and  the  external  by  the  cellular  tissue. 
internal  ligaments  are  only  observed  in  the  bip  and 
knee  joints ;  tbey  are  placed  within  the  respective  cap 
Bules,  and  are  surrounded  by  the  sjTfioviftI  membrane^j 
which  is  reflected  on  to  them  at  their  extremities. 

The  ligaments  of  the  immovable  articulations  di< 
from  the  |H>eceding  by  the  irregularity  of  their  fibrcsj 
and  by  being  unconnected  with  the  synorial  mcmbrnne. 

The  non-Rrticular  ligaments  are  frequently  attjiche< 
by  both  their  ends  to  one  bone,  such  are  the  ligament 
of  the  scapula  ;  others  on  the  contrary,  are  conne 
with  two  or  more  bones  ;  of  this  species  are  the 
ischiatic  and  interosseous  ligaments, 

Tlie  principal  use  of  these  organs  is  to  secure  thel 
different  ports  of  the  skeleton  to  each  other ;  they  nl$ 
serve  to  complete  the  joints,  and  to  determine  the  kit 
and  extent  of  motion.     In  Rome  parts  of  the  body, 
in  the  pelvis,   they  form  openings  for  the  passage 
blood-vessels,  nen*es,  and  muscles;  and,  lastly,  thvy  ■■ 
origin  to  muscular  fibres. 


TBHDONB.  SKS 

Section  VI. 

op    TUB    TBNDOirS. 

The  tendons  consist  of  that  part  of  the  fibrous  sys* 
tem  which  is  uaittd  to  tiie  miwclcs.  They  arc,  with  a 
few  exceptions,  attached  on  the  one  hand  to  those 
organs,  and  on  the  other  to  the  bones ;  a  few  of  them 
tft  joined  by  both  of  their  extremities  to  muscles,  and 
arc  thus  placed  in  their  substance ;  these,  which  are 
called  lendiaes  inlermcdii,  are  met  with  in  the  digastric 
nuutcles. 

The  forms  of  these  bodies  are  various,  most  of  them 
consist  of  elongated  cords,  which  are  usually  flattened 
or  rounded ;  Ltiese  arc  the  tendons  properly  ko  called ; 
others  amongst  them,  which  are  broad  and  mvmbrani- 
furm,  arc  described  by  many  anatomists  with  the  apon- 
euroses, under  the  name  of  aponeurosei>  of  attachment. 
Some  of  the  tendons  hare  the  form  of  arches ;  an 
arrangement  which  is  admirably  adiiptcd  to  give  pas- 
sage to  blood-%'essels,  in  such  a  manner  as  to  avoid  in- 
jurious pressure  when  the  muscles  contract ;  tlic  trans- 
mission of  the  aorta  through  the  diaphragm,  is  a  striking 
illustration  of  this  mechanism.  It  frequently  happenii 
that  a  tendon  has  the  form  of  a  cord  for  a  considerable 
part  of  its  extent,  and  then  at  one  or  both  of  its  extre- 
mities, becomes  expanded  into  a  membrane.  Some- 
times a  single  tendon  divides  into  several  others,  which 
pass  separately  to  their  insertion ;  tliis  is  the  arrange- 
ment in  the  flexor  tongus  digitorum  pedis  ;  and  in 
other  instances,  two  tendons  unite  to  form  one,  as  in 
^he  junction  of  the  gastrocncmci,  whcTc  they  produce 
the  tendo  Achillis. 
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The  dircctioD  of  these  bodies  usually  correspond!*  witia 
that  of  the  muscles  to  which  they  arc  attachtid ;  but  io^j 
many  parts  of  the  body,  their  course  ia  altered  by  pro^j 
kjocting  processes  of  bone,  and  sometimes  they  are  re* 
fleeted  ut  nearly  a  right  angle;  there  are  examples  of  j 
this  dispo»tion  in  the  tendons  passiti^  behind  thai 
malleoli,  in  the  tradons  of  the  peroneus  longus,  of  th*] 
circnmflexus  p&lati,  &c, 

Every  tendon  in  the  body  is  intimately  connected  by  ! 
one  of  its  extremities  with  the  muscular  fibres ;  it  has ' 
even  been  asserted,  that  there  is  a  real  identity  and  con- 
tinuity between  the  two  parts ;  the  only  difference  de- 
pending on  the  condensed  stale  of  the  former.     Ah  far 
as  the  proper  muscular  stnictiu'e  is  concerned,  this  state- 
ment is  incorrect ;  but  it  is  certain,  that  there  is  a  closej 
connexion  between  the  tendon  and  the  cellular  tissue  of ! 
the  muscle ;  indeed  it  is  probable,  that  the  former  con-  ' 
sists  of  the  delicate  sheaths  of  the  fibrillse  belonging  to ' 
the  latter,  which,  on  quitting  the  muscle,  become  very 
much  condensed. 

By  the  opposite  extremity,  the  tendon  is  inserted  into 
the  bones,  and  usually  near  their  articulations  ;  in  a  few 
instances  the  insertion  is  pkced  in  an  aponeurotic, 
membranous,  or  cartilaginous  body. 

Some  of  the  tendons  which  are  exposed  to  great  fric- 
tion, are  converted  into  a  fibro-cartilaginous  and  even 
into  an  osseous  texture  ;  such  are  those  of  the  peroneus 
longus  and  tibialis  posticus.* 

The  tendons  are  usually  secured  in  their  situation  by 
the  aponeuroses  and  tendinous  sheaths ;  and  in  thew  ^ 

*  The  inull  boDM  fouod  in  landoiu,  have  been  uwmHj  called,  ifls 
Sichftt,  Mia  ittMmoulta.  Hacluil  hu  denomioatod  them,  ihc  boon  of  Uw 
lendou. 
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places  they  are  covered  by  ByDovial  bursEe.  Hey  also 
jkossess  bursae  mucosse  where  they  play  against  the  bones 
and  cartflageB,  and  where  they  rub  against  each  other. 
Elsewhere  they  are  surrounded  by  loose  ceUular  tissue. 

The  force  of  cohesion  and  the  want  of  extensibility 
enable  the  tendons  to  perform  the  only  office  they  are 
destined  to  fulfil,'  viz.  Uiat  of  transmitting  to  the  bones ' 
the  acdon  of  the  muscles. 
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CHAPTER  EIGHl'H. 


OF  THE  FIDRO-CARTILAGINOirS  SYSTEM. 


The  character  of  the  different  part5  which  compose 
this  system,  are  intermediate  to  those  of  the  two  pre- 
ceding systems  ;  and  '  in  consequence  of  this  circum- 
stance, some  anatomists  have  described  them  as  carti- 
lages, whilst  others  have  considered  them  as  ligamcntA. 
Many  of  them  ajipear  to  he  modifications  only  of  the 
latter  organs,  and  therefore  in  the  tahlc  of  tlie  soUds* 
1  have  included  them  under  the  general  denomination  of 
the  6brous  tissue. 

It  is  cndent,  that  Galen  had  noticed  Home  of  these 
bodies,  which  he  called  neuro-chondroid  tigammts.  Ve- 
saJius  also  regarded  them  as  ligaments.  On  the  con- 
trary, Haase  described  them  as  cartilages,  and  divide 
them  into  the  ligamentous  cartilages,  cartUagines  Iiga~ 
mentoste,  and  the  mixed  cartilages,  cartilagines  mixt<t. 

The  fibro-cartjlages  were  subdivided  by  Bichat  iotAJ 
three  classes: — Ist.  The  membranow,  including  thos«| 
of  the  ear,  the  nose,  the  eyelids,  the  wind-pipe,  the! 
bronchi,  8m:.  2d.  The  articular,  which  are  either  freeJ 
on  both  their  surfaces,  as  in  the  articulation  of  the  kneei 
of  the  lower  jaw,  &c. ;  or  intimately  attached  on  both' 
sides,  as  those  placed  between  the  bodieis  of  the  vcrtebr». 
3d.  Tlie  fibro-cartilagcs  of  the  tendinous  sheaths,  which 

*  See  p.  7a 


are  met  with  in  the  places  where  tendons  rub  against 
the  periosteum ;  for  example,  the  tendonR  behind  the 
inner  ankle. 

In  the  more  recent  works  of  Bcclard  and  Meckel  it 
is  objected  that  the  organs  of  the  first  class  belung  to 
the  proper  cartUages,  and  ought,  therefore,  to  be  omitted ; 
and  tliat  it  is  necessary  to  add  the  ligamento-rartilogi- 
nous  bodies,  which  are  found  around  some  of  the  enar- 
tbroduU  joints.  Beckrd  also  includeK,  in  the  system  we 
are  now  considering,  certain  fibro-cartilages  in  which 
some  of  the  bonen,  as  the  patella,  arc  formed.  It  must 
be  admitted,  that  several  of  these  alterutions  tire  judi- 
cious ;  but  with  respect  to  tlic  fibro-carlilagcs  of  the 
cars,  nostrils,  &c.  I  believe  their  peculiarities  are  <iulfi- 
ciently  marked,  to  distinguish  them  from  the  true  car- 
tilages. 

The  fibro-cartilaginous  organs  may  be  referred  to  two 
classes,  the  temporary  and  the  permanent.  Tiiose  of 
the  first  order,  which  are  called  the  fibro-cartiluges  of 
ossification,  pass  regularly  and  at  determined  periods, 
into  the  osseous  state.  They  are  met  with  in  tlie  sub- 
stance of  tendons  aud  ligaments,;  they  are  purely  fibrous 
in  the  principle,  but  afterwards  become  fibro- cartilagi- 
nous, and  ultimately  osseous.  The  patella  and  ossa 
sesamoidea  are  developed  in  this  manner.  Bodies  of  a 
similar  nature  are  constantly  formed  in  tendons  which 
rub  against  bones,  ex.  gr.  the  gemellus  against  the  con- 
dyles of  the  femur,  and  the  peroneus  longus  against  the 
OS  cuboides ;  they  are  also  contained  in  certain  liga- 
ments, as  in  the  stylo-hyoid  and  tbyro-hyoid. 

The  permanent  fihro-cartilagcs  require  to  be  sub- 
divided into  three  classes : — 
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'.'- 1.  Those  which  have  more  or  less  the  (orm  of  pliite* 
or  rings.  2.  Tho&e  of  the  articulations.  3.  Those  of 
the  tendinous  sheaths. 

I.  The  first  cJass  comprehendR  the  fibro-onrtilap^  of 
the  ear,  nose,  and  eyelids  ;  the  median  fibro-cartilage  of 
the  ton^e  ;  the  epiglottis  and  the  fibro-cartilages  of  the 
larynx,   trachea,  and  bronchi.     Although  these 
exliibit  vnriations  in  their  density,  so  that  some  of  tbemli 
as  those  of  the  larynx  and  septum  narium,  are  finnerl 
than  those  of  the  auricle  and  alee  nasi,  yet  nil  of  tber 
are  more  flexible,  less,  frafnle,  and  mon*  tenacious  than] 
true  cartilage.     The  solidity  and  elasticity  which  Iheyj 
possess,  enable  them  to  maintain  the  shape  au<l  cavit3rJ 
of  the  canals  and  other  parts  which  they  assist  in  fiinn^f 
ing.     The  majori^  of  them  are  dosely  covered  by 
dense  membrane,  called  perichondrium,  which  is  similvj 
to  the   investing    structure  of  cartilage ;    and   severid  i 
amongst   them   are   lined   by  the  mucous  membrane. 
Some  of  the  fibro-cartilagcs  of  this  class  are  intimatelj 
joined  to  the  neighbouring  bones  ;  as,  for  example,  thonej 
of  the  nasc  and  of  tlie  uxtcrnul  auditory  canal  ;  others',! 
on  the  contrary,  are  only  attached  by  membranes  m 
muscles,  as  those  of  the  eyelids  and  of  the  larynx.    Ttib\ 
latter  organ  is  also  distingui.shed  by  the  movealde  and] 
perfect  articulations,  which  are  formed  between  its  cooi^' 
ponent  part^  ;  and  farther,  by  the  ver)*  sudden  de^'elop- 
ment  of  those  parts  at  the  time  of  puberty.  ^ ' ' 

II.  The  articular  fibro-cartUages  are  of  three  krndst 
a.  Those  which  have  two  free  surfaces,  iisually  called  the^ 
intcr-urticular  cartilages.     They  are   placed  in  joints^ 
which  are  exposed  to  great  friction,  or  to  se\'crc  Hhooks  '%  , 
aa  in  the  joint  of  the  knee,  in  that  between  the  ulna  and  ' 
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AMpu^t  >>1  ^  temporo-maxillary,  stemo-clavicular,  and 
soDwtirocs  ill  the  gcopulo-clavicular  urticulaljons.  Each 
of  these  bodies  is  covctL-d  ou  both  surfaces,  by  the  syno- 
vial membrane,  and  the  bordcrB  are  united  by  a  fibrous 
texture  to  th«  ligaments,  or  tu  the  articular  cartilages. 
They  are  ver)'  clastic,  and  in  most  instances  they  are 
aUo  moveable,  and  being  thus  enabled  to  change  Uieir 
situation  according  to  the  motions  of  the  joint,  they 
powerfully  nssiat  in  diminishing  the  coDcii&siun  that 
would  otber\Tisc  be  experienced,  ft.  Tiie  fibro-cartilages 
placed  around  the  cotyloid  and  glenoid  cavities,  which 
are  compwed  of  circular  libre»  ;  they  are  covered  on  the 
inner  side  by  the  synovial  membrane,  and  on  the  outer 
by  the  fibres  of  the  capsule.  They  deepen  the  sockets 
of,  the  above  joints,  and  so  increase  their  strength; 
whilst,  in  consec|uence  of  their  flexibility  and  elasticity, 
they  do  not  so  much  restrict  motion,  as  if  their  plac« 
had  been  supplied  by  an  unyielding  osseous  mai^n. 
c.  The  fibro-cartilaginous  substance  which  is  pbiced 
in  the  immovable  and  mixed  orticulntioos.  It  iK  met 
with  in  the  sutures  of  the  head,  in  the  pubic  and  sacro- 
iliac symphyses,  and  between  the  bodies  of  the  vertebrre. 
This  elastic  matter  adheres  firmly  to  the  bones  between 
which  it  is  placed ;  and  on  the  outer  sur&ce  it  is  co^ 
vered  either  by  the  pericranium  or  by  strong  ligsf 
ments. 

ill.  The //fro-car/(7a*/c*  of  the  tauiiaous  shtaths  are 
formed  where  tendons  play  against  bones,  in  consetjucnce 
of  the  periosteum  being  condcui»ed  by  the  continual  fric- 
tion ;  and  also  in  those  places  where  tendons  nib  against 
ligaments.  Ex.  gr.  The  tibialis  posticus  against  the  calca- 
Beo-scaphoid  ligament-    These  structures  adhere  by  one 
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of  their  surfacw  to  the  hones,  and  od  Uie  other  they  an 
covered  hy  synovial  membrane.*      '  *' 

The  iibro>cartiIage)>  arc  composed  of  an  intermixnire 
of  cftrtilnginoii!!  and  fibrous  substJinccs.     Thtse  mnte- 
rials  form,  in  different  proportions,  alternate  [uyerK,  which 
are  readily  distinpiished  from  each  other.      This  dis> 
position  b  particutarty  evident  in  the  inter-vertebraA] 
fihro-cartila^ ;  where  the  fibrous  portion  which  p«Mj 
ponderatcs,  is  arranged  in  white  elastic  and  concentriflj 
layers,   and  between  them  tlie  cartilaginous  matter  is' 
pUced;  towards  the  centre  there  is  a  whitish  pulp,  dcs- 
titutc.  of  fibres,   and  ^vhich   is  apparently  vui  generim, 
In  the  inter-urticulur  fibro-cartiliigL-s,  and  in  tliose  ct\ 
the  tendinous  sheaths,  the  quantity  of  cartilngv  exceeds 
that  of  the  ligamentous  fibres,  so  that  the  latter  are^ 
pereei^'e*!  with  difficulty.     In  other  resperts  the  organii  i 
zation  of  this  system  does  not  sensibly  differ  from  tliutj 
of  the  cartilages  or  of  the  fibrous  oi^ns.  i  < 

The  chemical  properties  of  these  hodies  have  not  bocD 
much  attended  to ;  but  tbey  appear  to  be  intermediutc 
to  tho.se  of  the  two  preceding  systems.  Their  physical 
properties  resemble  those  of  the  ligaments  and  cartjia- 
ges.  Their  tenacity  or  forte  of  cohesion  is  very  great, 
and  in  some  instances  it  even  surpasses  that  of  the 
bones.  They  are  higlily  elastic,  and  thus  return  prompt- 
ly on  themselves  when  they  have  yielded  either  to  ex- 
tension or  to  pressure.  The  vital  properties  are  very 
obscure. 

The    pcrmuneut   Bbro-cartilsges  accomplish   several 

*  The  flbroui  tunic  U  alnyt  chaiiged  into  tha  kborc  mbfianci,  when  it  n 
txpond  to  peal  frIdioD ;  for  ennple,  thi^  tnunvtne  ligunent  of  the  hOm  i* 
■llirrnl  tiji  ihi  iiilliiii|i  iifHii  iiiniiwiliiililii 
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uses.  Some  of  them,  as  those  of  the  ear,  nose,  krynx, 
&c.,  assist  in  the  formation  of  very  important  organs  ; 
others  give  strength  and  eliisticity  to  the  joints  in  wtiich 
they  are  placed  ;  and  lastly,  there  are  several  that  per- 
form the  double  office  of  ligament  and  cartilage,  by 
strongly  binding  together  certain  bones,  and,  in  virtue 
of  their  elastic  property,  by  adding  to  the  security  of 
tlieir  articulations.  The  temporary  fibro-cartilages  serve 
as  the  mould  or  type  of  the  bones,  whose  place  they 
supply. 

In  the  begianing  of  hfe  these  bodies  are  sofk,  and, 
according  to  Meckel,  thoy  have  then  a  greater  rescm* 
blance  to  cartUiigc,  than  at  a  hiter  period.  Most  of 
them  in  the  first  instance  assiime  the  fibrous  form,  but 
some  pa.S8  at  once  from  the  gelatinous  condition  to  their 
perfect  state.  The  fibro-cartilages.  with  the  exception' 
of  those  of  the  larynx  and  the  rings  of  the  tracheal,  are 
rarely  ossified  in  the  advance  of  life. 
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CHAPTER  NINTH. 


OP  THE  OSSEOUS  SYSTEM. 


The  osseous  system  consists  of  those  hard  parts  of  tbe 
animal  frame  which  are  called  borus.    They  constitute  in 
man  and  in  all  i.'ertebrated  Animals,  an  internal  skeleton,, 
which  determines  the  form  and  size  of  the  body  ;  they, 
also  gi%'e  support  to  the  soft  parts,  and  receiving  the, 
attachment  of  the  various  muscles,  they  form  with  these, 
the  organs  of  motion.     Thu  in^'crtebratcd  animals  haw 
DO  interna]  skeleton,  although  many  of  thena  possewi  a 
hard  calcareous  envelope,  which  is  usually  called  their, 
external  skeleton ;  but  this  structure  bears  more  resem- 
blance to  the  epidermis  than  to  the  osseous  system  of,, 
the  ^'ertebrata,  for,  like  the  epidermis,  it  is  capable  of 
being  changed  and  renovated  whenever  occasion  rendimi 
it  necessary.     Thus  the  lobster  loses  its  shell  every  year, 
when  the  body  has  so  much  increased  in  size  as  to  be- 
come too  large  for  its  fonncr  covering.     In  the  verte-  ( 
brated  animals,  on  the  contrar)*,  the  bones,  in  virtue  of  , 
their  organization,  are  spontaneously  developed,  and  by  , 
a  process  of  growth  similar  to  that  of  the  sofl  parts, 
they  gradually  enlarge,  and  attain  their  full  perfection  at 
the  same  time  that  the  body  reaches  its  maturity. 

Tlicrc  is  no  part  of  the  animal  economy  that  pre- 
sents a  mure  striking  illustration  of  Uic  Adaptation  of 
parts  to  their  particular  uses,  thau  the  osscoua  ^stem. 
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This  is  apparent  in  the  skeletons  of  various  animals, 
which  arc  constructed  with  a  reference  to  their  piwuliar 
mode  of  existence.  In  birdu,  for  example,  the  principal 
bones  arc  pierced  by  openings  which,  comrounicating 
with  the  lungs,  admit  air  into  (heir  interior,  luid  in  lliis 
manner  add  to  their  dimensions  and  strength,  without 
increasing  their  weight.  ^^^  ^^^  ,;;,j 

The  spermaceti  whale,  physeter  Toacrocephalm,  afFordft. 
another  instaucc  of  the  great  perfection  of  the  skeleton.. 
This  inhabitant  of  tlie  deep,  differing  in  thb  respect  from 
other  fishes,   breatlies  by  means  of  lungs ;  so  that  the 
aniiiial  is  compelled  to  rise,  from  time  to  time,  to  the,, 
surface,  in  order  to  respire  the  atmospheric  air.     Now. . 
to  l&ciHtate  this  ascent,  the  osseous  cttviti^  o^Rhc  licad, 
are  filled  witJi  spermaceti,  a  fluid  specifically  lighter  tliaUji 
water,  and  consequently  well  calculated  to  a-nder  thi^ 
head  buoyant  and  to  keep  the  blow>bolc»  above  the  le%-e]  ^ 


6ea. 


• 


of  the 

If  we  extend  our  examination  to  the  individual  partft,i 
or  the  skeleton,  we  shall  be  struck  with  the  same  excel- 1, 
lende  and  tlie  same  design  pervading  the  form  and  ^r-  t 
rangement  of  the  several  bones.     Where  every  thing  i^  ,j 
so  perfect,  it  is  difficult  to  make  a  selection  ;  but  vt'hat;,^, 
can  be  more  admirable  than  tlie  construction  of  the  ,.., 
skiJ] — of  that  wonderful  piece  of  mechanism,  which  is    i 
provided  for  the  reception  of  the  brain  ?     It  possesses  (, 
the  globular  form,  which  is,  of  all  others,  Uiat  liest 
adapted  to  resist  external  violence ;    its  various  bones 
are  fitted  to  each  other  with  tlie  nicest  exactness,  and 
with  an  c%ident  relation  to  the  great  principles  of  archi- 
tecture ;   and,  lastly,  to  secure,  in   the  most  efficient 

.maldt*  •  BJl-i  Anatomy,  wl.  i.  p.  11. 
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manner,  the  safety  of  the  braio,  it  is  observed,  that 
the  cranium  is  strengthened  in  those  parts  which  are 
exposed  to  injury,  by  the  accumulation  of  osseous  mat- 
ter, and  by  the  provision  of  resisting  spines  and  tuber- 
cles. The  vertebral  column,  containing  as  it  does  a 
most  important  port  of  the  nervous  system,  and  consti- 
tuting at  Ibf  same  time  the  common  centre  of  the  mow- 
mcnts  of  the  body,  might  be  adduced  as  another  example 
of  the  infinite  wisdom  displayed  in  the  formation  of  our 
corporeal  frame. 

I  ghall  have  occasion,  in  anotlier  part  of  this  chapter, 
to  allude  to  the  mechanism  displayed  in  the  articulations 
of  the  uM)er  and  lower  extremities.  I  »baU,  tliereforv, 
for  the  pKsent,  quit  tliis  interesting  branch  of  anatomy, 
which  must  always  excite,  in  a  well  regulated  mind,  a 
powerful  feeling  of  admiration  and  reverence. 

In  order  to  facilitate  the  study  of  the  osseous  system, 
I  shall  divide  this  chapter  into  two  parts :  in  the  first 
part  I  shall  consider  the  vari'ius  pointa  which  arc  cou- 
nected  with  the  descnption  of  the  bones ;  and  in  the 
second  part,  the  process  of  ossification,  or  the  growth  -of 
bone,  will  be  investigated. 
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PART  FIRST. 
Sbctiom  I. 

NVMBBK  AND  CLASSIFICATION  OF  TUS  80NSS. 

iT'  The  hviman  skeleton  is  composed  of  a  great  number 
of  bones ;  but  in  consequence  of  the  irreguliirity  which 
frequently  exists  in  the  smaller  ones,  it  is  difHciilt  to 
make  an  exact  calculation.  The  number  is' also  mo- 
dified by  the  age  of  the  person,  a  circumstance  which 
is  owing  to  the  imperfect  state  of  the  organs  in  the  com- 
mencement of  life,  when  many  of  the  bones  arc  divided, 
into  several  pieces ;  and  to  the  changes  which  occur  in 
old  age,  at  which  period  a  few  of  the  bones  that  were 
separate  and  distinct  in  the  adult,  are  consolidated  to- 
gether. 

The  bones  of  the  adult  have  been  generally  estimated 
at  about  260, •  but  according  to  Mpckd,  they  amount 
only  to  253.  The  following  is,  I  Mii-ve,  Uie  most 
accurate  enumeretion.  The  head  contains  62  bont.'s, 
viz.  8  of  the  cranium ;  14  of  the  face ;  8  of  the  ear, 
and  32  teeth.  The  trunk  contains  54,  viz.  24  move- 
able vertebrse ;  4  bones  of  the  pelvis ;  24  ribs,  and  a 
sternum  belonging  to  the  chest ;  and  one  os  liyoides 
placed  in  the  neck  The  upper  extremities  contain  70 
bones,  viz.  4  of  the  shoulders ;  2  of  the  upper  arm.s  , 

*  Soanatwiug,  Bojcr.  Hoam. 
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4  of  the  fore  arms  ;  60  of  the  hands — 1 6  of  tlic  carpus,' 
8  of  the  metacarpiu,  <30  phulangtis,  and  6  ossa  biiiiai- 
moirfea.  The  lower  extremities  contain  66,  viz.  2  of 
the  thighs  ;  6  of  the  tegs  ;  and  68  of  the  feet — 14  of  the 
tarsuTt,  10  of  the  metatarsus,  28  phalanges,  and  6  sen 
namoid  bones. 

62  of  tilt-  heftd, 

54     —    trunk,  ;. 

70     —     upper  extremity,  ■ 

66     —     lower  extremity. 

252  Total  of  the  body. 

The  form  of  the  o.sseous  sptem  is  strictly  symrnetricoli 
whether  we  speak  of  those  bones  which  arc  single,  or  of' 
those  wliich  are  double.  The  former  arc  placed  on  the' 
mcdiun  line,  and  in  all  of  them  it  is  seen  that  the  lateral 
parts  exactly  correspond  ;  such  are  the  (rontal,  occipital, 
sphenoid,  ethmoid,  vomer,  inferior  maxillary,  and  hyoi 
bones ;  also  the  vertebne,  the  sacrum,  the  coccjrx,  an' 
the  sternum.  Those  which  are  double,  are  placed  iaf 
pairs  on  the  sides  of  the  median  line,  and  are  sinular  to 
each  other.  The  exceptions  to  the  symmetrical  arran; 
ment  arc  very  few  and  uniraporlanl. 

The  figure  of  the  different  bones  is  6o  irregular,  th: 
some  anatomists  ha^  objected  to  their  being  arran; 
in  any  other  classes  than  those  of  the  head,  trunk,  and 
extremities.     Although  we  must  condemn  many  of  thote 
arbitrary  and  absurd  divisions  wliich  have  been  intra- 
duced  into  anatomy,  yet  we  may  derive  great  advanlsge 
fiY)m  a  scientific  classification  of  the  complicated  oi 
of  our  frame,  when  it  is  founded  witli  a  reference  to' 
structure  and  function.     The  bones  are  divided,  iiccord 
iog  to  the  best  authorities,  into  four  classes.      I .  The 
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long  bones.  2.  The  broad  bones.  3.  The  abort  or 
thick  bones.  4.  The  mixed  or  irref^lar  bones.  The 
organ.*  romprised  in  this  arrangement  not  only  differ 
from  each  other  in  tlieir  exlcruiU  form,  but  also  in  the 
more  essential  purticidars  of  tlicir  mode  of  development, 
growth,  structure,  and  uses. 

Those  of  the  first  class,  osnz  fcmpa  vd  cyllndrica,  are 
distinguished  by  their  length,  which  considerably  ex- 
ceeds their  other  dimensions.  Each  of  these  bones  is 
divided  into  a  body  or  middle  part,  and  two  extremities. 
The  body,  ditiphym,  approaches  more  or  less  to  a  tri- 
angular form,  but  in  some  instances  it  is  nearly  cylin- 
drical ;  it  is  usually  contracted,  especially  towards  its 
centre,  and  also  curved.  The  extremities  arc  enlarged, 
in  order  to  give  scc\irity  to  the  various  articulations, 
and  to  afford  an  extended  surface  for  the  attachment  of 
the  principal  muscles  of  the  limb  ;  tlieir  form  is  various,, 
according  to  their  uses.  The  long  bone.i  are  adapted  to 
the  piu-poses  of  motion,  both  partial  and  general;  and 
in  the  lower  limbs  also  to  the  support  of  the  body. 

The  broad  bones,  cssa  lata,  are  nearly  as  broad  as 
they  arc  long ;  but  their  thickness  is  inconsiderable. 
Most  of  them  are  arched,  by  means  of  which  they  are 
adapted  to  their  office,  viz.  that  of  forming  canties  for 
the  reception  and  protection  of  the  soft  parts  ;  the  most 
perfect  specimen  of  this  formation  is  the  cranium.  The 
edges  of  these  bones  are  generally  rather  thickened,  and 
frequently  serrated. 

The  short  or  thick  bones,  otm  crassa,  have  their  three 
dimensions  nearly  equal.  Their  form  is  utiually  round- 
ed, cuneiform,  or  cuboid  ;  the)*  are  placed  in  those  parts 
of  the  body  where  strength  and  motion  are  combined, 
as  in  the  carpus  and  tarsus. 
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'^*rai"^mii[ea'  ofir^^ular  bonts,  (ma  mxta,  are  »' 
Darned  because  they  partake  of  the  characters  of  the 
preceding  cl«sses,   especially  of  the   two  last.      The' 
BphcDoicI,  temporal,  and  occipital  bones,  together  inSh 
the  vertebra:  and  pelric  bones,  belong  to  this  dass. 


Sbction  II. 


AETICULATIONS  OP  THI  DONKiJ. 

The  difFerenl  parts  of  the  osseous  system  arc  con- 
nected with  each  other,  either  directly  or  indirectly, 
'  as  to  constitute  the  skeleton.  The  junction  of  any  twe 
bones,  wliatever  may  be  its  form  or  character,  is 
tinguished  by  the  name  of  articulation.  The  mccbanLf la  I 
of  this  part  of  tlio  animal  fabric  is  no  le&s  Jnterctiting 
the  physiologist  on  account  of  its  perfection,  dian  it  ia 
important  to  the  surgeon  in  consequence  of  its  con- 
nexion with  dislocation  and  fracture.  I  mii^t,  howewr,] 
confine  the  few  remarks  which  I  shall  otTer  on  this 
subject,  to  the  physiolo^cal  arrangement  of  the  boncftJ 
in  the  superior  and  inferior  extremities. 

The  upper  or  pectoral  extremity  of  man  is  obviouslyJ 
constructed  to  porinit  extensive  motion.  This  is  grcatlj 
facilitated  by  Hic  lateral  projection  of  the  sliouidttr*. 
which  enaliles  us  to  move  the  arm  freely,  especially  for-j 
wards  and  laterally,  without  disturbing  tlie  position  o( 
the  body."  The  elbow  joint  admits  of  considerable , 
motion ;  but  in  consequence  of  the  hinge-like  form  pf^ 

*  TIN  Radcr  it  niftrred  br  an  Inlerraling  ftcooiuil  of  llw  mMhaokml  g(» 
MnictKiB of  ttw (k«lH0D.  to  Mr  Abptm-ihy'i  rliyiiulusic*!  Lmlirtft,  Not.  Sl 
and  3. 
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it',  the  fore  arm  and  hand  can  only  be  carried  forwards 
and  backwanlH  ;  with  this  exception,  that  as  the  pulley 
of  the  inner  condyle  is  directed  obliquely  towards  the 
ibody,  the  fore  arm  when  it  'a  lH;nl,  is,  together  with  the 
han<J,  necessarily  carried  towartk  the  chest.  The  hand 
in  consc(|Ucncc  of  posscsiung  very  numerous  and  com- 
plicated joints,  is  enabled  to  produce  those  numerous 
and  accurate  mo%'ements  which  are  daily  and  hourly 
performed  in  the  ever  varying  occupations  of  life.  The 
form  of  these  articulations  and  of  the  bones  which  they 
unite,  together  with  the  lateral  projection  and  size  of 
the  thumb,  and  the  inequality  in  the  length  of  the  lin- 
gers, evidently  iit  the  hand  for  grasping  and  examining 
Bwrrounding  objects,  and  thus  render  it  a  most  perfect 
ergun  of  prehension  and  of  touch. 

'*'  ITie  preceding  observations  shew  tliat  tlie  superior 
extremity  and  its  individual  parts  are  destined  by  nature 
to  be  moved  forwards  in  advnnce  of,  or  towards  the 
body.  This  direction  corresponds  with  the  situation 
■trf  the  organs  of  the  senses,  of  speech,  and  of  mastica- 
tion, with  the  functions  and  defence  of  which,  the  mo- 
lions  of  the  upper  limb  are  so  immediately  connected. 

The  construction  of  the  inferior  tir  pelvic  extremity 

■Js  as  perfect  as  that  of  the  superior,   although  it  is 

Uhoditicd  According  to  its  uses.     It  is  provided  for  tlie 

Support  of  the  body,  and  for  its  various  progressive 

movements ;    this   Iwo-foid  object  is  accomplished  by 

'the  admirable  combination  of  mobility  and  strength, 

'"trhich  are  so  nppnrent  in  the  bones  and  joints  of  the 

'lower  limb.     The  hip  presents  the  most  complete  ball 

and  socket  joint  in  the  skeleton  ;  by  its  depth  it  securely 

/transmits  the'  superincumbent  weight  to  the  os  femoris, 

and  at  the  some  time  it  admits  of  that  di^re«  and 
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variety  of  motioii  which  are  required  for  the  progret- 
sioa  of  the  body,     Tlie  broad  surfaces,  which  are  Mt  i 
remarkable  in  the  urticuktioa  of  the  knee,  ore  obviouKty 
adapted,  when  the  limb  is  extended,  for  the  reeeptioii 
of  tlic  weight  that  i»  tnuisinitted  through  the  shaft  uiitft 
condyles  of  the  femur  ;  whilst  in  the  flexed  positkin.  ml 
lateral  motion  i:*  permitted  in  the  knee,  which  is  useful* 
in  the  direction  of  our  steps.     In   the  last  place,  *er| 
must  notice  the  mode  of  connexion  bet\vc«n  the  ley 
and  the  foot.     The  former  U  renived  un  u  strung  but*  ] 
elastic  arch,  which  is  described  by  the  bones  and  joint 
of  tlie  latter ;  the  weight  thus  received,  is  diffused  lAi] 
the  numerous  joints  of  the  tarsus  and  metatarsus,  andt 
is  ultimately  transmitted  to  the  heel  behind,  and  to  thoi 
heads  of  the  metatarsal  bones  on  the  fore  port  ;  but  aftj 
the  balls  of  the  great  and  little    Iws  are  particularly 
strong  and  prominent,  the  pressure  antmorly  is  prin- 
cipally home  by  them,  so  that  the  foot  in  fiact  rests  oai| 
a  tripod. 

The  lower  extremities  thus  form  powerfiil  columns,  il 
on  which  the  trunk  is  safely  supported.     In  the  cructif 
and  stationary  posture,   the    bones  are  hnnly  knitted^ 
together,  the  knee  being  then  extended,  and  the  foot 
forming  a  right  angle  with   the  leg,   so   that   the  limb^j 
may  be  considered  as  constituting  a  pillar,  which   is 
placed  nearly  perpendicularly  beneath  the  pelvis.     Dur- 1 
ing  progression,  the  body  is  alternately  balanced   on 
the  lower  limbs,  and  ^o  perfect  m  tJie  adjustment  ofi 
^csc  and  of  tlie  other  parts  of  the  frame,   tltat  thci 
incumbent  weight  is  poised  and  supported  with  a  oer*4 
tainty  and  rapidity  which  are  truly  astonishing. 

The  articulations  of  the  skeleton  being  stihservienl  to 
the  different  movements  of  the  body,  must  accewarily 
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vtiTV  in  their  form  and  character,  according  t<)  the  kind 
of  motion  which  they  permit.     Several  writers  have 
arranged  them  in  classes,  but  most  of  these  divisions 
are  ermneous,  or  imperfect;  it  must,  indeed,  be  con- 
fesMed,  tJint  it  is  almost  impossible  to  contrive  any  cla!>Ri- 
fication,  which  shall  be  entirely  free  from  objection.    In 
my  lectures  I  hsxe  been  in  the  habit  of  recommending 
the  classification  which  was  suggested  by  the  celebrated 
Monro.*     But  there  is  another,  and  I  belit'vo  a  more 
u8cful   arrangement,  which   is   founded  solely  with  a 
reference  to  the  mobility  or  immobility  of  the  joints,' 
and  to  the  form  of  the  articulating  surfaces.    According' 
to  this  mode  of  procedure,  the  articulations  are  divHded 
into  three  classes: — A.  The  immorahle,    B.  ThemoveJ' 
able.     C.  Tlie  mixed.  '* 

A.  The  tirst  species  of  articulation,  termed  tnjnar- 
l-hrogis,  is  met  with  in  the  head  and  pelvis,  where  strong 
and  flat  bones  arc  united  to  form  ca%-itie8  which  are  pro- 
vided for  the  reception  and  protection  of  important 
organs.  In  this  class,  the  hones  which  are  kept  con- 
tinuous with  each  other  by  an  intervening  substance, 
are  nearly  immovable ;  tt  admits  of  fiiur  subdivisions : 
— 1.  Svtura.  3.  Omnphotta.  3.  Bchnub/leHs.  4.  8yjn- 
phi/tis. 

I.  The  sutxuv  or  seam  is  the  connexion  which  exists, 
with  a  few  exceptions,  bet«-een  the  cranial  and  facial 
bones  ;  it  is  formed  by  numerous  eminences  and  depres- 
sions, which  mutually  receive  each  other.  This  species 
of  articulation  presents  two  varieties  ;  in  the  first,  the^ ' 
small  projections,  resembling  the  teeth  of  a  saw,  products' ' 
the  sutura  wrraUi.  or  the  true  suture,  of  which  there  are 

■  Aaat  of  the  Bous.    ScrcnUi  tdilion,  p.  38. 
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8&tfntple9  tn  the  union  of  the  frontrtl,  pkrietal,  a^docfei-^ 
pital  bones.     Some  writers  have  describvd  u  aulura  tUit- 
tattt  and  kamtonia,  wtlicli  arc  only  alight  modificatioiis 
of  the  serrated  suturv.    In  tlie  second  variety  the  bonea 
are  bevelled  on  their  edges,  giving  ri&e  to  the  8C)Ufi 
or  faUe  suture ;  this  is  seen  in  the  junction  of  tl]ft 
temporis  with  the  os  parietale.  -i  <ii 

fi.  Gomphosis  is  that  connexion  which  resembles  a 
nail  dri\i'n  into  a  board  ;  it  is  exemplified  by  the  majv 
ner  in  which  the  teeth  are  secured  in  thiar  sockeU. 
'  3.  Bchindylcsis  is  the  union  by  lurruwing,  in  which 
the  plate  of  one  bone  is  received  into  the  groove  of^ 
another,  as  the  nasal  lamella  of  tlic  o«>  scthmoide*  attd 
the  fissure  of  the  vomer. 
''  4.  Sj-mphysis;  this  is  oilen  classed  with  the  move- 
able or  mixed  articulations,  but  it  scenu  lo  he  more 
correct  to  enumci'atc  it  with  the  immovable  joinU^ 
We  have  instances  of  it  in  the  pubic  and  sacro-ilia 
symphyses,  which  may  he  regarded  as  motionless,  for 
the  only  motion  they  permit,  results  from  the  yielding' 
of  the  elastic  substance  which  is  placed  within  tiietn. 

B.  Tlic  moveable  articulations.  diurOiroms,  are  those] 
in  which  the  bones,  being  connected  by  ligaments,  btb 
merely  contiguous  with  each  other,  hut  not  continuoos. 
This  kind  of  articulation,  which  is  much  more  important 
than  any  of  the  others,  is  met  with  very  commonly  in 
the  skeleton.  It  exists  between  Uie  bones  of  the  limbs, 
cither  where  they  are  united  to  each  other,  or  to  the , 
trunk;  in  the  junction  of  the  lower  jaw  and  the  cranium; 
between  the  skull  and  vertebral  column ;  between  the 
articulating  processes  of  the  vertebrse ;  lastly,  in  the 
union  of  the  ribs  with  the  spine,  and  of  the  riljs  witli 
the  sternum.     The  articulating  surjiiccs  are  mutually 
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adapted  to  each  other,  in  most  instanceB  one  bein^ 
concBve  and  the  other  convex  ;  but  there  are  modifica- 
tJons  in  their  ronfipiralion,  which  mav  he  ri^duced  to 
the  tlirce  tbllowing  varieties:—!.  Enartkrom.  2.  Ar^ 
throdia.     3.  Gmglymua.  '  r 

M)  >i:  Enarthrosis,  or  the  ball  and  socket  joint,  is  Oiat 
in  which  the  head  or  rounded  process  of  one  bone  i» 
recMvcd  into  the  cavity  of  another ;  it  is  better  calcu- 
lated for  extensive  motion  than  any  other  articulatioo. 
lliere  are  examples  of  it  in  the  hip  and  shoulder  joiutfi. 

2,  Arthrodia,  or  the  connexion  by  flat  surfaces,  is 
exemplified  in  the  articulations  of  the  tarsus  and  carpus; 

lit  >  is  frequently  only  a  slight  mtxlilication  of  the  enar- 
throsis.  ;  r ' 

3.  Gingl)*mus,  or  the  hingio  joint,  is  more  complicated 
than  either  of  the  former  ;  there  ore  two  varieties  in  this 
species  of  articulation : — 6t.  The  angular  ginglj'mus,  or 
binge,  is  that  in  which  one  bone  ha&  a  pulley-like  sur- 
face, called  trochlea,  into  which  another  bone  is  recei^'ed; 
as  in  the  elbow  and  kne«  joints,  b.  The  lateral  or  rota- 
tory ginglymufl  is  formed  by  the  cavity  of  one  bone  re- 
ceiving the  convex  process  of  another.  It  admits  of  a 
subdivision  into  double  and  single ;  it  is  double  when 
one  bone  turns  on  another  in  two  distinct  ptaceit ;  ex.  gr. 
the  radiu£  rolling  on  the  uloa ;  it  is  single,  when  the 
motion  is  perfonned  at  a  single  point ;  ex.  gr.  tlie  arti- 

.ctilation  of  the  atlas  with  the  odontoid  process. 

•  '  The  effect  of  the  preceding  varieties  in  the  form  and 
disposition  of  the  articular  surfaces,  is  to  modify  in  a 
very  important  manner  the  motion  which  ts  permitted 

rio  the  diorthrodial  joints.  Oichat,  iu  his  valuable  work,* 

Vlttinum  *  Aunt.  Geo.  L  ii.  p.  174. 
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refers  rH  the  various  movcmenls  of  ihe  body  to  four 
sj)cci(;s:  1.  The  motions  of  angular  opposition.  2.  Of 
I  circumduction.     3.  Ofrotabon.     4.  Of  gliding.  i 

i.  The  motion  of  opposition  or  angular  movement 
'is  that  in  which  the  long  bones  describe  between  one 
another,  angles  varying  in  size  auccording  to  the  degree 
of  separation  or  of  approximation.  In  some  joints,  as 
in  the  knee  and  elbow,  the  motion  is  confined  to  flex- 
ion and  extension ;  in  others,  as  in  the  hip,  iu  the 
shoulder,  and  thumb,  it  is  more  vague  or  general,  cun- 
sisting  of  flexion,  extension,  abduction,  and  adduction, 
and  of  the  various  motiuns  which  are  interme<linte  to 
them.  2.  Circumduction  is  the  movement  in  which 
tlie  bone  describes  the  circumference  of  a  cone,  the 
apex  of  which  is  placed  in  tlie  upper  end  of  tlie  boDc, 
and  the  base  in  its  distal  extremity.  This  motion  is 
produced  by  a  combination  uf  ticxion,  adduction,  ex- 
tension, and  abduction  ;  it  is  most  extensively  exercised 
in  the  joint  of  the  shoulder.  3.  Rotation  is  altogether 
different  from  circumduction.  In  the  latter,  the  bone 
changes  its  situation  as  it  moves  from  one  point  to 
another ;  in  the  former,  it  remains  always  in  the  same 
place,  merely  turning  on  its  axis.  This  sjicncK  of 
motion  \h  ohser\'ed  in  its  greatest  development  in  the 
itio-femoral  articulation.  4.  The  contiguous  surfaces 
of  all  tiic  diarthrodial  articulations,  enjoy  a  gHdmy 
movement  on  each  other ;  and  tliere  are  some  joints, 
as  those  of  the  corpus  and  tarsus,  «^'hich  have  no  other 
motion. 

C.  The  mixed  form  of  artiniUtion,  antphi-arthrosig, 
resembles  the  synarthrosis  in  hatnng  the  bones  united 
by  an   intervening  substance,    and    the  diarthrosis  by 
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admittmg  sensible  movements.*  The  fibro-cartilag^ouB 
coDiiexions  of  the  bodies  of  the  vertebrte  are  the  only 
proper  examples  of  this  mode  of  articulation.  Many 
anatomists  also  include  the  junctions  of  the  bones  of  the 
pdris,  and  of  the  first  and  second  pcntions  of  the  ster- 
num; but  these  orticulatioDs  ougfit  to  be -classed  wilii 
Ok  immovaUe  oaes.  The  amphi-avthiwis  appears  to 
form  a  gradation  between  the  synwthKMS  and. the  diai^ 
throais. 
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•  Bectard,  Anal.  Gen.  p.  551. 
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Section  Ul^ 

PKOCE88B3  AND  CAVITIES. 

Tub  extcrnnl  suifucvw  uf  the  bones  prtsenl  %'arious 
projections  and  depressions,  which,  in  many  instanea%  ', 
<cau8c  a  very  irregular  appeariinoe. 

The  projections   are  distinguished  by  the  terms  of  j 
apophyses  imd  epiphyses.     The  latter  exist  only  in  the 
earher  pLTiodH  of  life,  when  the  ends  of  the  bones,  and 
also  the  majority  of  their  processes,  are  separated  from 
the  body  by  u  layer  of  cartili^' ;  they  will  thcretbrc  be 
considered  with  the  process  of  ossification. 
i^'ifHie  apophyses   or  processes    are  divided  into    the 
. articular  and  the  non-articular.     The  first  are  lUuttBd. 
according  to  their  forms ;  the}*  are  called  beads  when 
they  approach  more  or  less  to  the  hemispherical  shape ; 
if  they  are  lluttcncd  and  eloogalcd   they  arc  temtcd 
condyles ;  and  when  tlicy  have  the  form  of  teeth,  tbqr 
are  called  Heme  or  dentations. 

^  Tlie  non-articular  processes  are  eminences  wbtcfa 
vary  very  much  in  tlidr  form  and  size ;  some  of  them 
project  considcmbly  from  the  surface  of  the  bones,  and., 
are  named,  from  thcu-  supposed  rcsembluucc  to  certain 
bodies,  fi'om  tlictr  relative  position,  or  fi-om  their  uses. 
Hiiis  there  are  processes  which  are  called,  coronoid, 
mastoid,  styloid,  coracoid,  spinous,  odontoid,  trans- 
verse,  orbitary,  tiMchanteric,  &c.*  , 

*  Monro,  ADat  of  Uw  fiaD«r  p.  34.  Cloquei't  AnM.,  iaaihled  bjr  Or. 
Knox.p,  13. — riiettiidcat  wiUfladlhiiftrff)-  CiiiUiful  truublMO  o(  on^of 
tlie  moot  mwlern  aud  )>«Bt  ttealln  on  deKrJ{>Iive  uatotny ,  vbjck  bat  appcwcd 
in  Fnocc,  ot,  pwhap*,  in  any  other  rauatry. 
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Those  processes  which  arc  short,  thick,  and  rough, 
are  called  tuberosities. 

Lastly,  there  are  others  which  project  but  little  from 
the  bones,  and  are  distinguished  by  their  narrowness 
and  length  ;  they  are  named  lines,  ridges,  and  spines. 
<  The  principal  uses  of  the  apophyses  are  to  render  the 
joints  firm  and  secure,  and  to  afford  points  for  tlie  at- 
tachment of  muscles  ;  those  which  are  prominent  also 
diminish  the  paridlelism  of  the  muscle  with  the  axis  of 
the  bone,  and  by  enlarging  the  angle  at  which  the 
former  is  inserted  into  the  latter,  they  increase  th«  mus- 

iCuIar  power.  i        

The  cavities  of  the  bones  are,  like  the  projuclioiis, 
divided  into  the  articular  and  the  uou-artiailur.  The 
articular  cavities  arc  of  various  depths  and  fonns  ;  those 
Iwhich  are  deep  with  large  brims,  are  named  cotyloid, 
lond  those  which  are  superficial  arc  called  glenoid  cavi- 
ties. When  the  depression  has  the  form  of  a  pulley,  it 
is  termed  trochlea ;  and,  lastly^  the  cavities  which  axe 
vonical,  are  called  alveoli.  "'    ■  ■'''•  "■  i 

The  »on-articular  cavities  are  very  numerous,  as  they 
are  met  with  in  all  parts  of  the  bones.     Some  of  them 
completely  pass  through  the  hones ;    others  penetrate 
i<kcply  into  their  substance ;  and  several  are  confined 
isearly  to  the  surface,  and  are  consequently  superficial. 
Those  of  the  first  species  are  called  foramina,  or  holes, 
.if  they  pass  through  a  thin  bone,  and  canals  or  conduits 
-if  their  passage  is  of  greater  extent,     it  frequently  hap- 
pens that  two  or  more  bones  are  united  to  form  a  fora- 
men or  canal  ;  as,  for  example,  the  foramen  lacerum 
basis    cranii    posterius,    and    canalis    palato-maxillaris. 
'These  holes  and  passages  are  provided  for  the  trans- 
mission of  soft  parts,  especially  for  vessels  and  nerves. 
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The  CRvities  which  fwnetrate  d«cp]y,  but  do  not  pa.<a 
tJirough,  are  of  two  kinds ;  those  of  the  first  class  are! 
formed  in  the  substance  of  the  bones,  and,  havingi 
small  apertures,  they  are  called  sinuses ;  or,  if  they 
are  divided  into  several  spaces,  tliey  arc  termed  cells ; 
they  ore  all  Uncd  with  mucous  membrane,  and  ar« 
filled  with  air.  The  cavities  of  the  second  class  are 
^^^B  formed  for  the  transmission  of  vessels,  which  arc  fnt>- 
^^^H  Tided  for  the  nourishment  of  the  bones.  They  are  of  vs- 
^^^H  rious  siKe«,  and  may  be  referred  to  three  raricliea.  1 .  In 
^^^H  the  long  bones  they  form  canals,  which  oomminioe  to- 
^^^H  ward.s  the  middle  of  the  sUtSt,  by  an  opeuiog  which  ia 
^^^1  called  the  medullary  foramen  ;  tJaey  slant  obticjuely  into 
^^^B  the  interior,  or  cancellated  structure  ;  the  larg\;  irref^Iar 
^^^H  bones,  as  the  ossa  innominata,  possess  similar  canabh 
^^^B  S.  The  ends  of  tlie  long,  and  the  surface  of  the  ihort 
^^^V  bones,  have  ntm[ien>us  openings,  which  lead  to  their  in- 
^M  ternal  spongy  texture  ;  we  may  judge  of  their  number. 
^P  firom  the  ^xt,  that  Bichat  counted  one  hundred  and 
^^  forty  on  the  inferior  extremity  of  the  femur,  and  fi% 
I  on  the  OS  calcis.     3.  The  tliird  species  of  nutritiotis  pas- 

sages consists  of  a  great  number  of  minute  pores,  which 
can  be  seen  with  the  naked  eye  on  the  surfiioc  of  the 
compact  structure ;  the  blood-vessels  which  enter  tboie 
openings,  and  also  those  of  the  second  cla&s,  arc  derivMl 
from  the  periosteum ;  but  Ute  arlcrieK  of  tlie  medul- 
lary foramina  are  distinct  from  the  fibrous  membrane, 
liaviiig  their  origin  in  some  of  the  lai^  oeighbounng 
vessels. 

The  superticiul  cavities  are  nunterous,  and  of  diverse- 
fonns.    Those  wliicb  ore  larger  at  thdr  orificv  than  ati 
tfanr  Iwttom,  are  called  fnsHai ;  thoy  arc  intended  for  the 
raaapttoD  of  aoA  pactfl,  as  the  digafltric  and  lacrymal ' 
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Mid  ncn*es,  ^ 


depressions;  some  arc  formed  for  vessels  and 
these  an:  termed  furrows,  groo\'es,  &c.;  othere  for  ten- 
dons. lijrftmenW,  &c, 

The  bones  are  strongly  marked  in  the  male  skeleton, 
the  rarious  processes  being  large  and  developed,  and  the 
cavities  distinct  and  well  defined ;  this  strength  of  the 
\waeti  corresponds  with  the  fulness  and  power  of  the 
nnmcnlar  system,  with  which  they  are  so  inseparably 
connected.  I'he  skeleton  of  the  female,  on  the  contrar^r; 
in'  more  delicately  framed ;  the  boncfi  are  mmll  and 
lightly  made  ;  the  pro<'<»9ft'»  are  but  little  prominent,  so 
that  there  is  an  absence  of  that  asperity  and  inequality 
which  arc  so  strongly  characteristic  of  the  skeleton  Of 
the  male.  There  are  also  dtflferenccs  which  relate  to  tha 
important  ftmction  of  generation.  Thus  the  chosl  is 
short,  the  lumtMir  portion  of  the  spine  is  elongated,  and 
the  pelris  especially,  is  very  capacious  ;  all  these  modifi- 
cations in  the  dimensions  of  the  trunk,  are  evidently  in- 
tended to  increase  the  size  of  those  cavities  which  receive 
the  impregnated  womb. 


Sbction  IV. 

MECnANICAt  TEXTCKE  OF  HONB.  '*" 

NonmriTH  STANDI  NO  theinttention  of  anatomiats  has 
been  for  a  long'  period  directed  to  the  investigation  of 
the  texture  of  bone,  there  is  at  the  present  day  consi- 
deralile  diflfercncc  of  opinion  on  this  subject.  Malpighi 
is  usually  considered  us  tlie  first  who  threw  any  light  on 
the  intimate  structure  of  these  organs.  He  discovered 
that  their  basis  consists  of  an  animal  matter,  which  has 
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bffin  proved,  by  recent  experimonu,  to  be  cellular 
vcr)'  much  coudcaswl.    In  thi;  cells  and  arcul»:  of  this  sub 
stance,  a  quantity  of  earthy  matter  ts  lodged,  which 
noticed  by  Herissant  nearly  one  hundred  years  agOhJ 
although  the  chemical  nature  of  it  was  but  little  untkr-j 
stood  until  alwut  forty  years  since. 

In  order  to  examine  the  osseous  tissue,  it  is  necessary^  j 
on  account  of  its  ejctreme  hardness,  to  prepare  tJie  bonej 
by  steeping  it  for  a  sufficient  time  in  diluted  muriatic  or  j 
other  acid,*  by  which  means  tlic  earthy  part  i»  removed! 
from  the  bone,  which  thus  becomes  soA  and  flexible ;  if 
still  retains  in  a  perfect  manner  its  form  and  volume,' 
although  the  weight  is  diminished  in  proportion  to  the  j 
matter  it  has  lost.  The  animal  substance  obtained  bj^j 
this  process,  has  the  character  of  cartilage,  and  is  capa- 1 
ble  of  being  reduced  by  continued  maceration,  into  I 
common  cellular  tissue.  There  is  another  method  of] 
displajing  the  internal  structiure  of  bone ;  viz.  by  caU  [ 
cination,  which  destroys  the  animal  matter,  and  leaves 
an  earthy  substance,  having  the  size,  form,  and  a  grea^j 
part  of  the  weight,  of  the  origirutl  organ. 

When  a  bone  is  minutely  examined  in  its  naturail 
state,  or  after  either  of  these  modes  of  preparation,  it  taA 
apparently  composed  of  a  great  number  of  fibres,  wIucIlJ 
are  variously  disposed,  and  in  many  places  there  is  a[^[ 
appearance  of  a  laminated  structurc.f  These  fibres  by  i 
their  irregular  crossing,  produce  numerous  cells,  whose  j 
size  and  di.stinctness  vary  in  the  compact  and  spongj:  I 
textures.     The  existence  of  the  laminated  structure 


*  Dr.  Goidon  ptdnn  Ibc  muriuiic  acid.    Anal.  SS3. 

t  Soni*  knntoQuMi,  i»p(«tiilly  Gnglianli,  cooociveil  dial  thi»w«KO«Mouk^l 
plilM,  which  veie  joimd  to  each^othn  hj  «  uambc*  of  nnall  pm'niwi  ir^] 
mmbhog  DkiU  d  diJIhcDi  ihkpM-  j 
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been' denied  by  Bichat,  who  thinks  that  nnatlomistis  have 
been  deceived  by  the  manner  in  which  Ihey  prepared  the 
bone  for  examination.  A  similar  opinion  is  also  enter- 
tained by  Howship  and  Scarpa;  they  contend  that  the 
ultimate  texture  of  bone  is  reticulated ;  and  that  the 
phosplialL-  of  lime  is  deposited  in  the  interstices  which 
are  thus  formed.  Dr.  Bostock,  whose  sentimentfi  always 
demnnd  attention  in  conseciuence  of  the  cautious  man> 
ner  in  which  be  draws,  his  conclusions,  admits  the  exis- 
tence of  plates  in  the  adult  bone.  I  am  myself,  however, 
indined  to  agree  with  the  former  high  authorities  ;  be- 
cause, if  the  animal  substance  which  forms  the  mould 
of  the  internal  parts  of  the  bone,  be  ciircfidly  examined 
after  a  prolonged  maceration,  no  real  Imninic  can  be 
satisfactorily  detected. 

The  size  of  the  fibres  is  liable  to  great  variation ; 
some  of  them  are  so  delicate,  that  the  least  touch  breaks 
them,  whilst  others  have  a  much  greater  firmness.  In 
the  long  bones,  the  fibres  pass  more  or  less  in  a  longi- 
tudinal direction  ;  in  the  broad  ones  they  often  distincUy 
radiate,  a  disposition  which  is  %'cry  evident  lu  the  parietal 
and  frontal  bones,  particidarly  in  the  fuitus  ;  in  the  short 
bones  no  regular  arrangement  can  be  seen,  as  the  fibres 
nin  in  all  directions,  according  to  the  form  of  the  indi- 
vidual bones, 

^'  Tlie  osseous  matter  exhibits  other  and  more  striking 
diversities  in  its  a])pearunce,  which  arc  displayed  by 
making  sections  of  bones  belonging  to  different  classes, 
and  of  different  portions  of  the  same  bone.  These 
nrieties,  which  principally  depend  on  tlie  inequality 
of  density  observed  in  the  interior,  have  been  reduced 
to  two,' which  are  described  by  anatomists  as  the  com-' 
pact  and  the  spongy  substances.    The  former  is  dis- 
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tinguished  by  tt»  solidity,  which  is  so  great,  that  ii9i 
interstices   can  be  pcrcvired  in    it  by  the  lutkrd  vft\ 
there  are,  however,   minute  canals,  which  an  victt 
with  the  ud  of  the  tnicroscope.    Theme  p«S!iagca.  wkic 
were  noticed  by  the  older  writers,*  have  been 
fxiimined  by  Mr.  Howship.t  from  whose  cnrcfiil  \m 
LigalioQs  wc  leum  ihut  their  size  is  variowi,  Ixjing  U 
towards  the  medullar)-  cavity  than  towardii  the  extatiadTil 
where  they  become  uniformly  smaller ;  their  mean 
meter  is  about  ^  part  of  an  inch.    They  have  ni 
lateral  communications  with  the  medullar}'  cavltT, 
bIao  with  the  external  siurface  ;  the)'  appear  to  be  Hoi 
with  a  delicate  membrane,  which  conveys  the  bic 
vessels  destined  to  secrete  the  medullary  matter 
which  the  canals  are  filled ;  this  mutter  tuut  tba 
aislence  of  spermaceti,  and  ia  of  an  opakc  and  whit 
colour. 

The  spong)-  substance  exhibits  varieties  in  its  apf 
ance,  which    are  so    considerable,   that  many  «ut 
have  described   them  as  distinct  textures,  under 
names  of  the  retiadar,  alveotar.  ctmceUated,  &c. ; 
are,   however,  merely  moditicatiotis  of  one  atnic 
This  consists  of  numerous  fibres  crossiDg  each  ot 
in  different  directions,  and  thus  intercepting  spue*  i 
tween  them  of  various  forms  and  sizes ;  in   the  raid 
of  the  cylindrical  bone  they  are  large,  but  few  in  ni 
ber,    whilst  at  its  extremities    they  are  numerous 
small. 

Notwithstanding  the  apparent  distinctness  of  the  coi»*] 
pact  and  spongy  textures,   they  are  in  reality  but  oi 
and  the  same  substance,  which  presents  different  i 

■  Ikvcn,  Otlcologit  Hon.    Monro.  Anat.  of  Ibc  BoMi. 
i  MtdK.  «xiil  Our.  Trtiw,  wl,  vit 
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utMtt  accnnling  tf>  the  ciunntity  of  the  phosphate  of  tinw 
that  it  conUtins.  These  two  structures  are  met  with  in> 
TBTious  proporlioiis  in  every  bone  of  the  body,  the  com- 
poet  forming  the  cxtcniat  prnrl  or  wtiD,  and  the  spongy 
the  internal  portion. 

Thu  body  of  the  cylindrical  bone  is  formed  prindpally 
of  the  compact  substance,  which  decreases  in  its  demtity 
towards  the  interior,  and  at  length  ends  in  an  expanded 
tisHUi-,  which  bdng  formed  of  large  cells.  Is  frequently 
distingtiitihed  by  the  name  of  cancellated  tissue,  or 
lattice-work ;  in  tlie  centre,  the'  osseous  fibres  nearly 
or  entirely  tcrminute,  so  that  a  hollow  may  be  aeco  in 
tlie  taacc>atL*d  bonu,  which  is  occupied  in  the  living 
mibjcct  by  numerotui  cello  formed  by  the  medullary 
membrane.  The  ends  of  the  long  honea  are  greatly 
enlarged,  and  are  ccimpoHed  prinripally  of  the  spongy 
substance  wliich  i.s  covered  by  a  thin  crust  of  the  com- 
pact texture. 

The  peculiar  disposition  of  tJie  osaific  matter  in  these 
boneii,  is  admirably  adapted  to  the  purposes  for  which 
they  are  destined,  l^e  middle  is  the  part  most  exposed 
to  external  violence ;  now,  in  order  to  afford  the  neces- 
aary  resistance,  the  compact  sulistance  U  accumulated  in 
considerable  (juantity,  and  as  it  is  arranged  around  a 
centre  which  is  nearly  hollow,  the  circumference  of  the 
bone  is  augmented  without  any  addition  being  made  to 
its  weight.  The  advantage  of  this  arrangement  is  evi'* 
dent ;  for  it  is  a  law  of  mechanics,  that  the  resistance 
of  a  cylihdrical  body  to  a  force  nppUtd  transvtrwly, 
M  increased  in  proportton  to  ita  diameter ;  do  that  the 
same  number  of  fibres  placed,  as  it  were,  round  the 
circumference  of  a  circle,  produce  a  Rtronger  bone  than 
if  thuy  had  b,cen  ,  ail  united,  in  th^  centre,  ,and  the  dia- 
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meter  of  it  had  been  proportionally  diminiBhed.*     Th•^ 
extremities  of  the  long  bones  are  also  excellently  coa> 
trived,  for  in  them  the  osseou-s  matter  is  expanded  »o 
to  enlarge  their  diameter,   by  which  means  a  f^eater 
space  ii  afforded  for  the  attachment  of  the  numerous  i 
teodons,  ut  tlie  satna  time  that  the  joints  are  render 
strong  and  secure.     ''''   "  •'"■* 

{•'In  the  short  bones,  the  npong)'  substance  is  accumt 
!ated  ;  and  for  this  reason  the  os  calcis,  and  others  o( 
the  same  class,  possess  a  porous  character ;  they 
covered  on  the  exterior  by  a  crust  of  denser  substancel ! 
The  compact  substance  of  the  broad  bones  is  of  consi-l 
derable  thickness ;  it  fonm  two  layers,  of  which  thtf  I 
internal  one  in  the  cranium  being  denser  than  the  outcKl 
one,  \s  distinguished  by  the  name  o(  tafmia  vitrea.  TfaA] 
apongy  tissue,  which  is  similar  to  that  of  the  ends  of) 
the  long  bone-S,  is  often  almost  entirely  deficient  tovra 
the  centre,  where  tlie  bones  are  semi-transparent ;  in  tMj 
head,  it  is  called  the  dipldc.  I] 


I] 
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Tas  bones  differ  so  entirdy  in  their  appearance  and 
durability  from  all  the  other  organs  of  the  animal  frames ' 
that  it  is  difficult  to  conceive  of  their  structure  beuiff 
essentially  the  some  as  that  of  the  soft  ports.    The  prin^ . 
cipal  peculiarity  in  their  composition  is  owing  to  th« 
large  quantity  of  calcareous  earth  which  they  cootainj' 
Thi:) '  substance  enables  them  to  resist  for  a  lengthened 
period  the  influence  of  chemical  agents,  so  that  they^ 

•  Bortoek,  EI«ii.Sjt.ofPby.  vol.  i.  p.  106.    BlchO,  t  n.  p.  143. 


BLOOD-VgSSBLS  OP  BOMSS.  391 

remain  for  ages  the  memoriaU  of  the  dead,  the  evidence 
oi.A  former  race  of  men,  or  of  animals  which  have 
ceased  to  exist  sinoe  the  last  great  revolution  of  oiu* 
globe  ;  the  proofs  of  such  changes  in  nature,  an  we  can- 
nut  trace  hut  by  thtase  uncertain  roark!>.*  Minute  ana- 
tomy reveals  the  complicated  organization  of  the  bones  ; 
shews  their  membranes,  their  blood-vessels,  and  even 
their  nerves ;  and  tlius  explains  how  these  organs  may 
be  atfected  with  the  same  diseases  as  the  soft  parts,  and 
how,  like  them,  they  may,  by  their  own  unaided  powers, 
be  restored  to  health. 

In  consequence  of  the  great  vascularity  uf  the  osceous 
system,  the  arluries  in  the  large  bones  are  easily  in- 
jected, and  after  the  earthy  matter  has  been  removed  by 
the  action  of  diluted  acid,  they  may  be  traced  into  the 
internal  stiltstance.  There  are  in  general  two  distinct 
orders  of  sanguiferous  vesNeU  ;  one  set  being  furnished 
by  the  periosteum,  and  the  other  by  the  artery  which 
passes  through  the  medullary  canal.  The  arteries  of  the 
first  set,  which  are  very  small  and  numerous,  penetrate 
by  the  openings  placed  on  the  external  surface  of  all  the 
bones  ;f  they  arc  regarded  by  some  anatomists  as  the 
only  proper  nutritious  vessels  of  the  osseous  texture. 
The  arteries  of  the  second  class  pass  through  the  medul- 
lary foramina  and  canals,  and  on  reaching  the  interior, 
each  of  them  divides  into  two  branches,  which  in  the 
long  bones  immediatply  diverge,  and  then  run  in  a  pa- 
rallel direction  with  the  shaft  ;  they  are  distrihutcd  in  an 
especial  manner  to  the  medullary  membrane,  where  they 
ramify  and  secrete  Uie  marrow  ;  and  eventually,  having 

■  Bell**  Anatomy,  to).  L  p.  179.    Clifl.  in  Phil.  Tns*.  for  1823,  p.  M, 
t  Sk  p.  384. 
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passed  thrcragh  the  cRn^IlRtect  texture  1nUftii»  compMet^ 
substance,  they  comDumicate  with  the  arteries  ot'  the  6ttt 
ehaal  '  This  anastomosis  is  free  in  proportiun  tO' tho 
youth  of  tiic  individual ;  a  circumstance  which  uxjiiains 
the  ready  union  of  the  pL-riostuum  when  it  has  been 
detached  in  a  young  person ;  and  alfto  how  it  happens 
that  in  those  cases  where  the  pcriosteuro  does  not  adhere, 
the  bone,  provided  it  hasnot  itself  been  injured,  does 
not  die,  but  throws  wp  ^anulations  from  its  surface. 

The  medullar)'  nrlcriea  are  accompanied  by  veinj 
which  exactly  correspond  with  them  in  size  and  niunbcr ; 
but  the  urtcriua  derived  from  the  periosteum  do  not 
posse-SA  corresponding  veins.  It  ha«,  however,  been  as*' 
certtoned  by  M.  Dupuytren,  that  there  are  proper  veina.| 
of  the  osseouA  tissue,  which  paiis  from  the  interior  by 
openings,  in  which  no  arterial  ramifications  can  be  per- 
ceircd,  even  after  the  most  successful  injection  ;  they 
arc  composed  only  of  the  intcrnul  membrane  of  the  ve- 
nous system,  which  is  folded  into  numerous  valves.* 

L)'mph»tic  vcsscIh  have  not  been  seen  in  the  intcnor 
of  the  bonefi,  but  they  may  be  distinfjuished  on  tho 
outer  surface  of  the  large  ones ;  their  existence,  how- 
ever, cannot  be  doubted,  as  wc  have  constantly  prooA«J 
of  their  action  in  caries  and  necrosis,  and  idno  in  the 
rare  affection  called  moUities  ossium. 

The  experiment  of  feeding  an  animal  on  madder,' 
exemplifies,  in  a  striking  manner,  the  activity  of  nrte-tj 
rial  deposition,  and  also  of  lymphatic  absorption.     Icj 
is  welt  known  that,  after  the  nse  of  this  sulKitanco  fo 
a  short  lime,  the  bones  assume  a  red  tinge,  in  coii>*->! 
quence  of  its  colouring  matter  being  secreted  from  the 

*  Propmiliotit  UK  quelqim  pninit  d'Aatlonii*.  ile  Pfaytiologle,  ct  d'/ 
lomis  Pklltulofcique,  firiii,  )S03. 
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arterieA  ;  now,  if  the  use  of  the  madder  be  discontinued 
for  some  time  before  the  animal  is  killed,-  it  will  b« 
found,  on  exunining  the  hones,  that  they  have  nipaiiied 
thi^ir  natural  colour,  u  cliaiigu  which  could  have  haptt 
penod  only  by  thu  ugt-nry  of  absorption. 
j'The  nerves  which  enter  the  bone»  accompany  the 
medttllary  artery  ;  they  are  very  minute,  andifonn,  oc- 
cordinf?  to  Richerand,  a  plexus  around  the  vcsHel. 
SoemmerinfT  thought  that  these  nervous  til:tim'uta  v,vk 
merely  destined  for  the  blood-vessels,  whilst  others  con- 
tend that  they  supply  the  meduUnry  membratte.  The 
existence  of  nerves  in  the  substance  of  bone,  is,  how- 
ever, generally,  and  1  believe  correctly,  admitted  ;  the 
most  direct  evidence  in  support  of  this  opinion  in  de- 
duced from  tlie  fact  that  hones  become  painful  when 
they  are  inflamed. 

Every  bone  is  covered  externally  by  a  dense  structure,! 
called  the  periosteum,  and  internally  it  b  provided  with 
a  delicate  production,  known  by  the  name  of  the  me- 
dullary raemhrane. 

The  periosteum'  ho^  been  described  in  the  chapter  on 
the  fibroiLS  organs.   See  page  351. 

The  medullary  memhranf,  or  internal  periosteum,  lines 
the  cells  of  the  spongy  suhfttanoe,  and  even  penetrates  into 
the  compact  texture.  It  exists  in  the  four  classes  of 
bones,  hut  is  most  distinct  in  the  long  ones.  It  forms 
nuniLTous  litUo  bags,  which  are  similar  to  those  of  the 
adipose  tissue.*  The  elder  Monro,  and  several  modem 
anatomists,  contend  that  these  celhi  communicate  with 
each  other  ;  hot  it  is  most  prolmhle  that  no  such  com- 
munication really  exists. 


•  Snp.131. 
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'   TTie  vesicles  Kn  generally  supported  by  the  oaseoofi' 

fibres,  but,  in  the  middle  of  the  long  bones,  they  ur9' 
not  thus  protected,  because  the  bony  mftttcr  U  thvre 
nearly  deficient.  'Hie  raedullarr  membrano  consists  of 
nn  extremely  delicate  process  of  the  cellular  tissue, 
which  can  be  demonstrated  by  snwing  a  bone  and 
plunging  it  in  an  acid,  when  the  membrane  is  detached 
in  the  form  of  a  distinct  canal.* 

The  fluid  secreted  by  the  medullary  blood>veRAeL<)  is 
known  by  the  general  name  of  nuirrow ;  it  is  principaUy 
contained  in  the  centre  of  the  long  bones,  but  acme  part 
is  lodged  in  the  spongy  substance,  where  it  ts  often 
called  medullary  fluid.  The  compact  tissue  also  cnctoiiets 
an  oily  juice,  which  is  probably  contained  in  the  longi- 
tudinal canals  already  mentioned ;  it  is,  according  to. 
some  writers,  of  a  thinner  consistence  than  marrow,  and 
has  been  termed,  to  distinguish  it,  oU  of  bones.  The  lata 
Dr.  Gordon  denied  that  there  was  any  oily  matter  io  pure 
bone  i  he  says,  that  when  it  seems  to  exUt  in  it,  it  has 
been  derived  by  transudation,  either  from  the  adipose 
substance  without,  or  from  the  marrow  within.  The 
marrow  is  formed  of  the  same  principles  as  common 
fat,  only  in  different  proportions,  being  more  fluid  and 
of  a  yellower  tinge.  In  the  bullock  the  medulhi  of  Ibe 
long  bones  consists  of,  fat,  96 ;  reddish  serum,  3 ; 
membranes  and  vessels  1  ^=  1 00. 

The  marrow  does  not  exist  in  the  fcetus  nor  in  the 
young  subject ;  although  the  membrane  is  seen  when 
the  bone  is  hollowed  into  a  canal  by  the  progretw  of 
ossification,  hut  it  contains  in  the  beginning  merely  a 
viscid  and  gelatinous  fluid.     Io  old  age  the  interior  of 

*  BsdiRl.  AM.  OcD/p.  17$. 
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the  bones  being  hollowed  hy  a  progrcsBive  absorption  of 
the  osseous  matter,  tlie  marrow  accumulates  tit  Wge 
(juantity. 

Theru  is  much  miccrtuinty  concerning  the  use  of  the 
meduUary  fluids.  The  most  dintingtiished  authorities 
of  the  dme  of  Boerhaave  and  Hnller,  thought  that  the 
marrow  served  to  render  the  bones  less  brittle,  and  this 
opinion  has  even  been  adopted  more  lately  by  Blumenbucli 
and  others.  But  there  i»  no  doubt  that  iho  Hcxibility  of 
the  bones  depends  on  the  animal  subntance  which  they 
contain,  and  not  on  the  marrow  ;  it  is  fur  thiH  reason  that 
the  bones  of  young  persons,  which  have  little  or  none 
of  the  latter  substance,  are  more  yielding  and  less  fra- 
gile than  those  of  old  people,  in  which  the  marrow  is 
greatly  accumulated.  The  real  uses  of  this  fluid  are 
in  all  probability  the  same  as  those  of  the  fat  in  other 
parts  of  the  body ;  but  in  addition  it  serves  to  make  the 
bones  lighter  in  consequence  of  its  low  specific  gravity4 


.,1 

SlCTlON  VI. 
*"  CHEMICAL  COMPOSITION.  ^ 

; ;  \Vb  are  indebted  to  modern  chemists  for  a  correct 
knowledge  of  the  composition  of  bone.  It  has  been 
already  stated  that  the  busts  of  the  os-ieous  structtire 
consists  of  an  animal  substance,  which  was  discovered 
by  Malpighi.  This  has  been  proved  by  the  investiga- 
tions of  Mr.  Hatchett,  to  possess  all  the  characters  of 
condensed  albumen,  Before  the  experimenUi  of  this 
chemist,  it  was  erroneously  supposed  that  the  animal 
matter  consisted  of  jelly,  an  opinion  which  is  still  main-  ' 
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toined  bj-  some  of  the  nioBt  ttistinguisfaed  coDtinentoJ 
anatotnuiU.  The  boit«s  of  young  aiutnals  certainly 
coDtaiD  iL  proportion  of  Jelly,  but,  according  to  1^. 
Bostock,  those  of  the  adult  will  yivld  but  very  little 
of  that  substance  tmless  the  water  be  applied  at  on 
unusually  high  degree  of  temperature,  as  by  meana  of 
Pupin's  digester. 

The  earthy  substance  has  been  ascertained  to  be  more 
coropouud  than  tlie  chemists  thought,  by  whom  it  was 
first  vxamioed.  Bcsidos  the  phosphate  of  lime,  which 
forma  nearly  62  per  cent,  of  the  vestght  of  the  earth, 
it  contains,  according  to  ik-rzeliua,  the  fluate  and  car- 
bonate of  limu,  with  the  phosphates  of  magnesia  and 
soda.  Mr.  Hatchett  al«u  enumerates  tlie  sulphate  of 
lime,  but  this  in  considered  by  Ik-rzcliua  to  be  simply 
a  product  of  calcination.  Fourcroy  and  Vauquelin,  by 
a  very  delicate  analysis,  detected  in  bone,  iron,  manga- 
nese, silica,  alumina,  and  phosphate  of  ammonia. 

AHALT8I0  OV  DBV  UUHAN  BONES  (bBRZILIUB). 


Cartilage  and  some  gelatine  . 
Phosphate  of  lime 
Carbonate  of  Ume       .     .     . 

Fluate  of  lime 

Phosphate  of  magnesia    . 
Soda  and  hydro-chlorate  of  soda 
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It  has  been  ascertained,  hy  the  cxperimcnta  of  Dr. 
Davy,  that  the  bones  of  the  head  contain  more  of  tbt 
earthy  subBtaoct  than  those  of  the  extremities ;  but  tJw 
grcotvikt  ditfcrcnocs  in  the  jiroportloo  of  the  constituent 
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principles  nre  those  which  dcrpend  on  tbc  age  of  the 
individual.*  Id  proceeding  with  the  descriptioi)  of  thi> 
process  of  o^isiticacion,  it  will  b«  found  that  in  the  em- 
bryo, till  about  the  end  of  the  first  month,  the  place  of 
the  bones  is  supplied  by  a  mucous  or  g;elatiaous  fluid. 
At  birth,  and  during  the  first  years  of  life,  the  organic 
part  is  in  larger  quantity  than  the  inorganic,  and  con- 
sequently the  bone-s  being  then  more  flexible,  itrv  lcs« 
apt  to  break,  and  when  they  are  fractured  they  ore  more 
ipeedily  consolidated.  In  youth  the  two  component 
ports  are  nearly  in  equal  quantities ;  in  the  adult  tbe 
calcareous  earth  fonns  about  two-thirds  of  the  osseous 
substance  ;  whilst  in  old  age,  in  cooscquence  of  its  accu- 
mulation, it  occupies  the  part  whicb  was  formeily  or- 
ganized, tind  thus  not  only  renders  the  bones  more 
briltlc,  but  also  retards,  or  even  altogcthtT  prevents  their 
{uDMUi,  when  they  have  been  broken.  i 
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Thi  bones  are  distingiushed  from  all  other  parts  of 
the  body,  by  their  great  solidity  and  durability,  which 
qualities  depend  on  the  calcareous  substance  they  con- 
tain. Many  anatomiHts  epcak  of  their  elasticity ;  but 
this  property  is  very  tncoasideruble,  or,  indeed,  entirely 


■  Tha  pm  p«1tow  of  w  adult  contaiaod  33-3  •uimil  mUUr )  C6-7  tuxh. 
The  ptritUi  boae  of  an  HduK,  35-8  inlaMl  maiUr,  04-4  nrtli.  Tl>«  Ihlgh 
bou  at  u  ftduh.  3T-S  xiimat  roitter,  63-6  <wth.  Pui«lal  bone  of  a  child 
AABta  }«ui  of  ■(«,  41-3  taiimti  maiM,  MS  anb.  Tliigb  bone  of  tha 
«iMHig«cl(  £9- aaunil  niliB,  47- earth.    Bloiiro,Oullianof  AuLrol.  i. 
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deficient,  except  in  the  beginning  of  life.  B6nes  "atk 
endowed  with  a  certain  degree  of  extensibility,  so  th&t' 
they  may  yield  to  a  distending  force,  whieh  is  grudually 
applied ;  this  is  seen  whcu  tumours  of  various  Idodi  i 
are  formed  in  the  interior  of  osseous  cavities,  us  in  the 
maxillary  simis,  tlie  nostrils,  and  orbit*.  After  being 
extended  they  are  capable  of  contracting  themselves, 
I  .but  in  a  very  slight  degree. 

These  organs  iirc  of  a  yellowish  ^rhite  colour,  the 
tinge  being  guiitTully  deeper  in  the  advance  of  age. 
During  life  they  ha^i;  a  dark  reddish  brawn  or  purple 
colour  owing  to  the  quantity  of  blood  they  conUiin. 

Although  the  bones  do  not  exhibit  any  of  the  striking 
phenomena  which  are  regarded  as  the  distinctly  charac- 
teristics ot  life,  we  must  not  therefore  conclude  that 
they  are  deprived  of  vitality.  The  observations  which 
have  been  offered  in  the  preceding  pages  of  this  chapter, 
sufficiently  prove  that  the  bones  are  nourished  and 
renovated  like  the  other  parts  of  the  body ;  and  the 
prucesKos  that  (iccur  in  the  various  accidents  and  diseases 
to  which  they  are  liable,  still  more  forcibly  demonstrate 
that  they  arc  endowed  with  the  living  principle.  TTiey 
are  not  sensible  in  their  healthy  condition,  but  become 
so  during  inflammation,  so  that  they  are  then  extremely 
painful.  It  is  necessary  to  distinguish  the  properties  of 
the  internal  membrane  and  of  the  ^'cssels,  from  those  of 
the  ossific  structure  which  contains  them. 

The  uses  of  the  bones,  although  of  a  mechanical 
nature,  lae  of  great  importance  in  the  higher  classes  of 
animals.  They  determine  tlie  stature  and  the  general 
form  of  the  body,  and  give  to  its  individual  parts  the 
outline  and  proportions  which  their  \'arious  offices  in 
the  economy  require,     The  bones  also  support  and  pro- 
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tect  the  softer  materials  of  the  frame ;  either  as  in  the 
instance  of  the  limbs,  by  affording  columns  against 
which  the  muscles,  vessels,  and  nerves  are  firmly  sus- 
tained ;  or  by  describing  cavities  in  which  the  organs 
more  immediately  neceasary  to  life,  are  safely  enclosed. 
In  the  last  place,  the  osseous  system  constitutes  a  very 
important  part  of  the  apparatus  of  motion  ;  not  only  by 
serving  as  fixed  points  for  the  attachment  of  the  muscles, 
but  also  by  forming  the  principal  portion  of  the  several 
articulations. 
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PART  SECOND. 

OF  THE  FORMATION  OF  BONE. 

The  manner  in  which  the  process  of  ossification  iifi 
accomplished,  has  been  for  a  long  time  the  subject  or] 
much  spccululion  among  physiologists.     Nor  can  thiSj 
excite  our  surprise,  whun  we  reflect  on  its  important 
in  health  and  in  the  rt-'pariilion  of  the  effects  of  nccidefll 
and  disease ;  in  the  former  state,  it  affords  us  nn  ad- 
mirable instance  of  the  resources  of  nature  in '  huildinj 
up  the  structure  of  the  body ;  and  in  the  latter,  it  exil 
emplifies  the  restorative  powers  which  are  possessed  by* 
parts  ev'cn  so  lowly  organized  as  the  bones.     Nolwlth- 
Btanding  the  numerous  ex|jeriments  and  observations 
which  were  made  by  the  older  anatomists,  the  mc 
erroneous  Ideas  with  respect  to  the  formation  of  thc^  I 
organs  and  the  production  of  callous,  were  prevalent 
even   in    the  time  of  Haller,      The  investigations 
modem  observers  have  shewn  that  the  only  pccuUarityJ 
in  tile  growth  of  hone,  is  the  deposition  of  a  certain 
quantity  of  eartliy  substance  in  the  animal  mould  whichi 
is  destined  to  receive  it,  and  that  in  other  respects,  the 
is  no  deviation  from  those  general  laws,  which  go« 
the  development  of  the  other  parts  of  the  animal  bodj^. 
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Section  I. 


COMMENCEMENT    AND  TERMINATION  OF  OSSIPICATIOI*. 

During  the  early  period  of  the  existence  of  the 
embryo,  the  bones  consist  of  a  viscid  fluid ;  they  then 
become  soft  and  gelatinous ;  afterwards  cartilaginous ;' 
and  lastly,  osseous.  Some  writers  tliink  ihttt  the  ani- 
mal substance,  which  in  Ihc  first  instance  compo^tcs 
the  basis  of  bune,  is  mucilaginous  ;  but  others  contend 
that  it  is  gelatinous,  and  as  the  bodies  of  young  animals 
always  contain  a  considerable  proportion  of  jelly,  I  am 
inclined  to  concur  in  this  opinion. 

It  is  difficult  to  define  the  exact  time  when  ossiRcation 
oommences;  according  to  Beclard,  it  begins  about  n 
month  after  conception ;  whilst  Meckel  says,  that  this 
process  docs  not  really  commence' until  towards  the 
eighth  week,  although  tlie  cartilages  which  supply  the 
place  of  the  future  bones,  of  which  they  have  the  form,' 
appear  at  the  fourth  week.  The  different  bones  do  not 
begin  to  appear  at  the  same  time,  but  in  a  successive 
ordtT,  which  has  been  minutely  detailed  by  some  writers. 
The  long  bones,  with  a  few  exceptions,  am  developed 
before  the  flat  ones,  and  the  latter  before  tlie  short  bones.- 
Thus  the  clavicle,  the  ribs,  the  inferior  jaw,  and  the  great' 
bones  of  the  extremities,  appear  before  the  os  nccipiliR 
and  the  os  frontis  ;  and  some  months  before  tlie  carpal 
and  tarsal  bones,  a  few  of  which  contain  no  osititic  centre 
even  at  the  time  of  birth.  It  has  al.so  been  observed, 
that  the  bones  which  are  near  the  centre?  of  the  nervous 
and  vascular  systems  are  formed  at  am  early  period. 

The  following  is  a  general  scale  of  the  commencement 

of  ossification  in  the  \'arious  parts  of  the  skeleton.    The 
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process  begins  at  the  end  of  the  first  month,*  in  the 
clavicle,  and  successively  in  the  inferior  maxilla,  tlie  fe- 
mur, t])C  tibia,  the  humerus,  the  superior  maxilla,  and 
in  the  hones  of  the  fore  arm,  in  the  latter  of  which  it 
commences  towards  llie  thirty-fifth  day.  The  fibula,  th« 
scapula,  and  the  palate  bones  appear  towards  the  for- 
tieth  day,  and  in  a  (avf  days  after  ossification  be^as 
in  the  following  parts :  viz.,  in  the  tuberosity  of  the  o« 
occipitis,  the  os  frontis.  the  arches  of  the  upper  vertebne, 
the  ribs,  the  great  wing  of  the  sphenoid  bone,  the  z>'go- 
ma,  and  the  phalanges  of  the  fingers.  About  Uic  saine 
time  the  earthy  substance  is  deposited  in  the  bodies  of 
the  dorsal  vertcbrEe,  Uie  ossa  nasi,  the  ossa  mnlarum,  the 
ilium,  the  metacarpal  bones,  the  phalanges  of  the  toes, 
the  condyleH  and  basilar  process  of  the  os  occipitis,  the 
squamous  portion  of  the  temporal  bone,  the  parietal 
bone,  and  the  Tomeri  in  all  the«  bones  the  process 
be^DS  after  the  middle  of  the  seventh  week.  Towards 
the  middle  of  the  ninth  week  it  commences  in  the  body 
of  the  splienoid  bone,  in  the  bodies  of  the  tqiper  sacnU 
verlehrcc,  and  in  the  ring  for  the  memhrana  lympnni. 
In  the  middle  of  the  third  month,  ossification  is  mani- 
fested in  the  labyrinth,  and  towards  its  end  in 
ischium  and  internal  pterygoid  process ;  and  in  the  tnii 
die  of  the  fourth  montJi  it  is  seen  in  the  osstcutn  auiU 
At  the  middle  term  of  gestation  osseous  matter  is  dqioi^ 
"^  sited  in  the  pul)is,  the  os  colcis,  the  smallest  phalanges 
of  the  toes,  the  lateral  parts  of  the  tethmoid  bone,  nod 
in  th(-  os.sa  spnngiosa  ;  and  a  little  later  in  the  first  pieces 
of  thf  sternum.  Towards  the  sixth  month,  the  process 
commences  in  U»e  body  and  odontoid  proccs*  of  the 
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second  vertebra,  In  the  lateml  pnrtt  of  the  first  sacral 
vertelira,  and  afterwards  in  the  astragalus ;  and  at  the 
seventh  month  in  the  crista  galli  of  the  tethmoid  bone. 
Towards  the  close  of  the  fottal  existence,  the  earthy  sub- 
stance is  dupositud  in  the  os  cuboidca,  the  first  portion 
of  the  coocyx,  and  in  the  fore  part  of  the  nng  of  the 
atlas.  At  the  age  of  one  year,  the  coracoid  process  begins 
to  be  ossified,  and  the  same  may  be  said  of  the  magnum 
and  unciform  of  the  carpus,  and  of  the  tirst  cuneiform  of 
the  tarsus.  The  patella  is  formed  in  tiic  third  year.  The 
second  and  Uiird  ossa  cuneiformia  and  other  bonra  of  the 
tarsus  and  carpus,  are  formed  successively  between  the 
fourth  and  the  twelfth  yean, 

;i'<The  process  of  ossification  is  not  simultaneously  com- 
pleted ;  and  it  is  remarkable  that  bones  which  appear 
very  early  in  the  embryo,  are  not  perfected  till  a  late 
period  ;  thus  the  condyles  of  the  os  femoris,  which  bone 
b  so  precocious  in  its  formation,  are  not  consolidated 
with  the  shaft  before  the  age  of  eighteen  or  twenty 
years  ;  whilst  many  of  the  short  and  irregular  bones  in 
which  the  process  is  more  tardy  at  the  commencement, 
are  completed  much  earlier.  The  os  fronds  frequently 
remains  divided  into  two  parts  after  the  other  bones  are 
formed,  so  that  the  frontal  suture  does  not  disappear  till 
the  twenty-fifth  year,  and  occasionally  it  is  perceptililc 
in  adxTmccd  age. 


«i  Section  II.  r 

DIFFERENT  MODES  OF  OSSIFICATION. 

Tt  has  been  ascertained  by  the  ingenious  and  laborious 
researches   of  several  modem   physiologists,   that  the 
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ossiftc  matter  is  deposited  under  three  different  foriris  • 
-1.  In  the  soft  and  gelatinous  condition  nf  bone.     2.   la' 
the  substance  of  cartilage.     3.  Setween  two  membranes. 
It  has  been  contended  by  some  high  authorities  that' 
cartilago  is  a  nt-cessary  antecedent   to  bone ;  but  thia ', 
opiuiuD  has  bet'U    rcfutt^  by  tbe  experiments  of  Mr. 
Howship,  who  has  shewn,  that  the  lirat  rudiments  of  | 
ossification  in  the  long  bonus,  appear  before  the  ctoIu-  ■, 
tion  of  any  cartilaginous  structure.*     Tliose  observ'R- 1 
tions  have  been  confirmed  by  Serres  and  Beclard,  who 
suppose  that  in  those  bones  which  are  first  devrfoped, 
or  in  those  parts  of  bones  in  which  the  process  takes 
place  at  an  early  period,   the  osseous  substance  is  (le-l 
posited  in  tbe  fluid  form ;  wbiUt  in  those  bones  which 
arc  formed  at  a  remoter  period,  the  cartilaginous  or  in- 
termediate state  which  they  assume,   is  rather  a  pro-J 
visional  condition  than  a  stage  of  ossification — a  tem- ; 
porary   structure   fur    the   purpose    of  pprfitrming    the  i 
functions  of  bone,  and  not  a  necessary  antecedent  to 
ossific  process, 

I  shall  now  proceed  to  describe  the  three  modes  of  o*.  j 
iiific'ation. 

I .  In  the  diaphysis  of  the  long  hones  and  in  the  centre 
of  the  l)roa<l  ones  which  are  early  de%'eloped,  there  is  ani 
appearance  of  osseous  matter  before  any  cartilage  can  baj 
detected ;  thi.s  matter,  which  is  arranged  in  the  form 
■  short  hollow  cylinder,  is  secreted,  according  to  Mn^ 
Howsbip,  from  the  arteries  of  the  periosteum,  and  con-| 
Bequently  is  deposited  from  witliout,  inwards.  It  b' 
stated  by  Beclard  that  the  earthy  substance  is  deposited 
in  a  fluid  condition  and  at  the  same  time  with  the 
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animal  matter,  in  the  organized  tissue  which  secret^aji  it. 
Its  aubsuqucnt  solidity  is  probably  owing  to  the  con- 
tinued (Ifpusition  of  phosphate  of  lime,  nnd  to  the  absorp- 
tion of  the  fluid  parts.  Dr.  Bastock  is  doubtful  if  the 
soft  matter  in  which  the  osseous  cylinder  is  formed,  be 
not  itself  the  fiiture  cartilage,  merely  in  a  soft  Btale, 
united  to  a  large  proportion  of  water.*  It  is  difficult 
to  decide  this  question ;  but  as  there  is  no  sufHcient 
proof  to  shew  that  tJie  tluid  substance  is  only  cartilage 
in  an  imperfect  condition,  we  should  not  be  justified  in 
rejecting  Mr.  Howship's  conclusion. 

2.  In  a  rather  more  advanced  age  of  the  embryo,  the 
mode  of  ossitication  is  changed,  in  order  that  it  maj 
proceed  more  speedily.  At  this  period,  which  is  about 
the  eighth  week  after  conception,  the  temporary  car- 
tilages appear,  in  the  centre  of  which  the  osseous  matter 
[&  deposited. 

/,  We  learn  from  the  observations  of  Mr.  Howship, 
to  whom  we  are  indebted  for  a  minute  account  of  these 
cartilages,  and  the  changes  they  experience  by  the 
progress  of  ossification,  that  when  they  aiy  first  formed 
they  contain  several  irregular  cavities,  which  are  after- 
wards converted  into  canals ;  they  are  lined  by  a  vasctdar 
membrane,  and  art-  filled  with  a  considerable  quantity 
of  gelatinous  mutter.  These  jmssoges  gradually  decrease 
in  number  and  size,  so  that  in  a  cliild  eleven  months 
old  there  are  but  few  of  them ;  at  the  age  of  eleven 
years  the  canals  are  further  diminished,  and  at  seventeen 
years  it  is  with  great  difficulty  that  any  trace  of  them 
can  be  found. 

The    cartilage    in   the   beginning   contains    minute 
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T^sselB,  wniiA  ctary  only  a  colourless  fluid  ;  but  as  the' 
proceiis  H(l\'Rnces  the  arteries  arc  enlur^-d  so  as  to  adinic  I 
red  blood,  by  which  the  carliloge  is  tingt-d.     Several'] 
arteries  appear,  and  by  their  communication  produce  k  I 
vasculiir  plexus,  from  which  particles  of  tliv  phosphitte'l 
of  lime  bciug  dL-posllcd,  u  centre  of  ossijicatioti  is  formird.-j 
These  particles,  when  they  become  first  apparent  andfi 
coherent,  constitute  an  assemblage  of  very  fine  and  thia 
fibres,  which  ore  moulded  into  the  form  of  short  tubes^ 
and  extend  according  to  the  length  of  the  bODC.     Thtf 
cartilage  now  grows  opaque,  yellow,  and  brittle,  and( 
will  no  longer  bend  ;  the  small  osseous  nucleus  may  be' 
felt,  and,  when  touched  with  a  sharp  point,  is  ea&iljrl 
known  by  its  gritty  feel.     Other  centres  of  os!<iHcutioil' 
are  successively  formed,  always  being  foretold  by  the  I 
spreading  of  the  arteries,  and  by  the  arrival  of  rcd| 
blood.» 

The  first  point  of  ossification,  which  is  invariably  i 
formed  in  the  interior  of  the  cartilage,  and  nci-er  at  ibij 
surface,  continually  increases  by  the  addition  of  ncW 
Biatter;  and, in  proportion  as  the  earthy  phosphate  ill 
deposited,  the  cartilage  is  removed  by  the  alworbentsj 
till  at  length,  the  bone  being  perfectly  formed,  it  dis^ 
appears. 

These  two  processes,  according  to  the  doctrine  of  j 
Mr.  Hunter ,t  arc  proceeding  at  the  same  time,  aaA] 
mutually  assist  each  other ;  the  secretory  ^-essels  bring^  , 
ing  supplies  to  the  bone,  and  the  absorbents  ciirr)-ingj 
away  the  original  prticles  so  as  to  give  it  a  propefl 
form.    /Uthough  the  actions  of  the  arteries  and  lym-J 

■  Btll'k  Aofttomy,  vol.  L  p.  184. 
t  Tmu.  of  ■  Society  for  tb*  iniprovemeDt  of  Med.  aud  Chlr.  Koowl, 
vol.  ii.  p.  261. 
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phatics  correspond  ia  point  of  time,  yet  they  differ  as  to 
the  seat  of  tlieir  relative  activity,  the  greater  quantity  of 
osseous  matter  being  deposited  on  tUe  outer  surface  of 
tl^e  bone,  wliilst  the  absorpUoa  is  curried  on  at  the 
centre ;  so  that  when  the  external  part  acquires  its 
proper  de^e  of  hardness  the  interior  is  either  formed 
iiittj  a  complete  cavity,  or  is  hollowed  into  an  immense 
Qtmiber  of  cells  producing  the  spongy  substance  that 
has  been  described.*  As  the  original  cartilage  contains 
no  celLs,  it  docs  not  possess  any  medullary  membrane  ; 
but  after  the  cavities  arc  produced  the  internal  periosteum 
K  developed. 

.<3.  The  third  mode  of  ossification,  viz.  that  between 
membranes,  exhibits  peculiarities  which  are  not  met 
witli  in  either  of  Uie  former  processes.  The  bones  of 
the  cranium,  which  are  formed  in  this  manner,  begin  to 
appear  about  the  seventh  week  idler  conception,  at 
which  time  the  pericranium  and  dura  mater  are  very  vas- 
ctUur.  The  phusphute  of  lime  is  first  duposited  in 
minute  granules,  which  ore  dispersed  in  unec[ual  ma.sses 
and  without  regularity  between  the  membranes ;  they 
afterwards  coalesce  and  form  fibres,  which  have  a  ra- 
diated disposition  firom  the  centre  towards  the  edges. 
The  intervals  between  the  fibres  are  filled  with  a  gtairy 
and  colourless  fluid,  which  is  similar  in  itji  sensible 
qualities  to  the  substance  found  in  the  canals  of  tlie 
temporary  cartilages.  The  surfaces  of  the  hones  are 
also  covered  with  a  gelatinous  and  reddish  fluid,  which 
contains  a  great  number  of  the  finest  capillary  arteries 
variously  disposed.f 

The  short  or  thick   bones  arc  ossified  in  the  same 
manner  as  the  extremities  of  the  long  ones.     They  are 

•  Six  p.  389.  t  UowUup,  L  c.  p.  380. 
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preceded  ia  their  formation  by  cartilagts,  which  are  at 
fimt  homogeneous  and  full ;  they  arv  ibcn  hollowed  iotc 
cavities  and  canals  similar  to  those  already  deticribccl,!] 
and  are  at  length  converted  into  bone. 

The  patella  and  tlie  os&a  »e.sBn)oidea,  are  formed  ii 
a  tissue  which  is  at  first  fibrous  and  aiterwardii  cartila- 
ginous.    He  mixed  or  irregular  bones  participate  hy\ 
their  formation,  as  by  their  cxU-ronl  figure  and  intenMJi[ 
structure,  in  the  characters  of  the  three  other  classes,     i 

The  growth  of  the  bones  is  in  most  in&tanocs  aecclo-i 
rated,  in  consequence  of  each  of  them  poeiicssing  »;%'eraL] 
distinct  points  of  ossification.     Many  that  arc  placed 
on  the  median  line  are  formed  by  two  lateral  halves, 
which  are  united  at  a  later  pericni ;  ex.  gr.  the  archc 
of  the  vertebnc,  the  frontal,  Uio  body  of  the  sphenoid, 
the  occipital,  the  inferior  jaw,  and  the  central  pieces  oCj 
the  sternum.     It  has  been  discovered  by  Serres 
even  in  those  central  parts  of  the  median  bones,  as  Ihl 
bodips  of  the  rertebrie,  and  tlie  body  of  the  *ys  hyoic 
in  which  it  was  formerly  thought  that  ossilicatton  bef 
in  the  middle,  and  extended  to  the  sides,  the  process} 
really  commences  by  two  lateral  points  which  afterwarda] 
coalesce  on  the  median  line* 

In  some  bones  there  are  several  primitive  points ' 
ossification,  which  are  sooner  or  later  consotidatud  tonJ 
gether ;  they  are  met  with  in  the  vertebra,  os  occipitisftj 
OS  sphenoides,  os  temporis,  sternum,  sacrum,  &c. 

The  most  important  circumstances  connected  y 
this  phenomenon  of  ossification,  are  observed  in   tbfti 
long  and  in  a  few  of  the  short  bones,  which  have  ac-j 


*  Sib  Iti  Loii  dc  t'niUot[«nie.    The  tlmve  it  a  vny  mBukahk  la 
or  Um:  KccaUic  mode  of  foRDsUon  kinady  ilIudHl  to  at  p.  ??. 
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cessory  centres  of  ossification,  called  epiphyses.  The 
great  bones  of  the  thigh,  the  arm,  the  leg,  and  the 
fore  arm,  have  at  least  one  epiphysis  at  each  end ;  but 
the  smaller  hones,  as  thone  of  the  metacarpus,  metft* 
tarsus,  and  fingers,  have  only  one  epiphysis,  and  the 
same  may  be  said  of  the  cla^-icle  and  of  the  os  calcis. 
The  large  bones  have  cartilaginous  edges,  wliich  have 
been  callud  by  some  anatomists  their  marginal  qiiphyses; 
they  arc  very  apparent  in  the  scapula  and  os  innomina- 
turn.  The  epiphyses,  whicli  begin  to  be  formed  about 
fifteen  days  before  birtli,  do  not  disappear  till  the 
eighteenth  or  twentieth  year,  and  sometimes  not  till  the 
twenty-fifth  year.  They  are  separated  fi-om  the  sliaft  by 
a  layer  of  cartilage,  which  is  of  considerable  thickness 
in  the  beginning,  but  as  the  process  approaches  its  com- 
pletion, the  intervening  sulistance  becomes  very  thin, 
and  is  at  length  entirely  removed.*  The  large  pro- 
cesses,  as  the  trochanter,  are  likewise  separated  fi*om  the 
shaft  by  a  portion  of  cartilage ;  these  detached  processes 
have  been  called  by  some  writers,  apophyses. 
*The  growth  of  bones  takes  place  in  the  direction  of  their 
height  and  of  their  circumference,  so  that  the  new  sub- 
stance is  not  only  added  at  their  extremities,  but  also  pe- 
netrates into  the  mass  which  previously  existed.  The 
increase  in  length  was  thought  by  Duhamel  to  depend  on 
a  slow  and  gradual  extension  of  the  parts  of  a  bone  ;  but 
the  rapid  elongation  that  occurs  before  the  consolidation 
of  the  qiiphyses,  probably  results  from  the  addition  of 
-■ 

•  The  «xiiluii««  o(  the  epiphyiM  io  childcen.  sxplatoi  the  peculiar  fne^ 
hire  wliich  lomctiinM  occurs  in  Uw  articular  cxtiemiliis  of  the  long  bono. 
Id  t)iu  accldeal,  ulled  iliaifaii'i,  the  cplptiyu*  U  torn  off;  bal  then  ii  no 
crepitiu,  because  lite  laoosted  cartiUee  does  nol  [traduce  thai  grating,  go  mo- 
tion, which  it  toch  a  <)tBgno)ti<;  mailt  cf  the  cooimon  fracture.  , 
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ossilic  rnnlter  at  its  extreniitiui.  This  opinion  is  sup- 
ported by  the  follotring  experiment  perfanned  by  Huo> 
tcr ;  he  bored  two  holes  in  the  tibia  of  a  young  pig, 
precisely  tu'o  inches  asunder  ;  some  time  after,  vtUva  the 
bone  had  increased  in  length,  the  unimal  was  killed,  and 
it  was  found  that  the  distanm  between  the  opemogs  waa 
exactly  the  same. 


Section  III. 

BXPLANATION  OF  THE  PHENOMBNA  OP  033IPICAT10M; 

The  cause  of  ossification  and  the  parts  wtiich  are 
concerned  in  that  process,  were  till  a  late  period  but 
little  known,  and  even  ut  the  present  day  our  informa- 
tion on  these  subjects  is  imperfect.  It  is  not,  howevui;, 
my  intention  to  enter  into  the  details  of  the  %'arioui 
tlieoties  which  have  successively  occujiied  the  attenlii 
of  physiologists.  I  shall  confine  my^df  to  alluding  tol 
a  few  of  the  most  celebrated  doctrines  which  have  * 
advanced  to  cxpUiin  tJie  phenomena  of  ossiiicatioD. 

The  anatomistii  who  were  contemporaries  of  Daventetj 
supposed  that  bone  was  formed  of  an  osscouji  juice, 
which,  passing  through  the  conditions  of  a  thiu  and 
transparent  cartilage,  and  of  a  sod  and  flexible  bon&< 
became  at  last,  by  a  slow  coa^ation,  a  firm,  hard,  an4 
perfect  bone.  According  to  this  opinion,  the  pruductioi 
of  bone  depended  more  on  the  mechanical  hardening 
the  exuded  fluid,  than  on  the  action  of  the  blood^vesachc 

The  theory  of  Duhamel  was  more  plausible,  and  bdng 
founded  on  an  extended  series  of  experim(.-uls,  it  waa 
very  generally  admitted.     This  ingenious  natursIiRt  con< 
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tended  that  the  bonos  arc  formed  by  successive  layers, 
deposited  from  the  periosteum  in  the  same  manner  as 
the  rings  of  wood  which  art-  seen  m  tlie  trunk  of  a  tree, 
arc  dqiosiicd  from  the  inner  bark  ;  and  he  supported 
this  opinion  by  the  effects  which  he  observed  from  feed- 
ing animals  on  marlder.  It  in  known  that  the  colouring 
principle  of  thus  substance,  owing  to  an  affinity  that  ex- 
ists between  it  and  the  phospluite  of  lime,  tingus  the 
bones  of  a  red  colour,  while  the  soft  parts  remain  un- 
changed.  Now  Dhhnmcl  asserted,  that  by  giving  mad- 
der to  a  young  animal  for  a  time,  suspending  the  use 
of  it,  and  then, bi^inning  again  to  give  it,  he  found,  on 
examining  the  bones,  that  they  exhibited  alternate  lay- 
«w  of  a  red  and  white  colour,  which  layers  he  thought 
Corresponded  to  the  periods  when  the  madder  was  given 
or  withheld.  From  the.se  experiments  he  concluded  timt 
the  bones  are  formed  of  concentric  laminK,  which  are 
deposited  from  the  periosteum. 

Mr.  John  Bell  has  pointL-d  out,  in  the  forcible  and 
exprtasivc  manner  for  which  he  was  so  justly  celebrated, 
the  contradictions  and  inconsistencies  of  Duhamel's 
theory.  But  while  we  admit  the  general  truth  of  tliis 
critici.sm,  it  must  be  recollected  that  the  investigations 
of  Mr.  Howship  and  of  Beclard,  prove  that,  in  certain 
stages  and  forms  of  ossification,  the  bony  matter  is  un- 
doubtedly secreted  from  the  vessels  of  the  periosteum  ; 
and  Mr.  C.  Bell  even  states  that  in  his  museum  there 
was  the  bone  of  a  pig,  in  which  three  separate  layers 
could  be  distinguished  by  their  colour.  " 

The  hj-pothesis  of  Duhamel  was  controverted  by 
Haller,  who  concluded  that  the  bone  was  formed  by  its 
internal  vessels,  altogether  independently  of  the  perios- 
teum.    This  account  is  much  nearer  the  truth  than  tiic 
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former;  but  still,  ns  we  have  shewn  in  the  previous, 
description  of  ossification,  it  is  not  free  from  error. 

Some  modem  writers  seem  to  think  that  the  pb( 
nomena  which  occur  in  the  growth  of  bone,  are  more ' 
inexplicable  and  mysterious  than  those  which  attend  the 
formation  of  other  organs  of  the  body.     Thus  it  haa 
been  asked  what  is  the  origin  of  the  phosphate  of  lime  1 
What  cause  determines  it  to  pass  into  those  partic 
wteries  which  go  to  tlie  bones?  ^Vud  how  is  it  sepa 
in  the  minute  vessels  from  tbc  other  parta  of  the  blood  t'l 
Is  it,  as  some  authors  have  contended,  poured  out  fromj 
the  ends  of  the  small  arteries ;  or  is  it  deposited  froc 
pores  placed  on  their  sides;  or,  lastly,  does  it  accumi 
late  in  the  vessels,  and  so  convert  them  into  bone  ?  W^ 
may  reply,  in  answer  to  these  queries,  that  the  earthj 
substances   employed   in  the   generation   of  bone,   ar 
witiiout  doubt  introduced  bto  the  s)'Ktcin  in  the  samft] 
manner  as  the  various  other  materials  which  arc  reqi 
for  the  development  of  the  animal  frame  ;  that  tliey  arflj 
mixed  with  the  mass  of  the  circulating  fluids  ;  and  th* 
eventually,  by  the  influence  which  the  arteries,  in  virtual 
of  their  vitality,  exert  on  their  contents,  those  partick 
are  separated  from  the  blood,  which  are  necessary 
the  growth  of  the  bone.     I  acknowledge  that  we  arfti 
totally  ignorant  of  the  mcanii  by  which  Uie  aliment  ift] 
changed  into  such  a  compound  fluid  as  the  blood,  and'] 
abio  bow  the  constituent  parts  of  the  latter  are  separai 
in  the  various  oi^ns  so  as  to  accomplish  their  nutri* 
tion.     I  simply   wish  to  state,    that  there  is  nothin| 
more  wonderful  or  peculiar,  for  all  is  wonderful,  ii 
the  formation  of  a  bone,  than  of  a  nerve,  a  muscle, 
a  ligament, 
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Section  IV. 

op  the  reparation  op  fractured  bones. 

The  union  of  fractured  bones  is  90  Immediately  con- 
nected with  the  process  of  ossification,  thut  I  conceive  a 
few  ohservations  concerning;  the  manner  in  which  it  is 
accomphshed  will  not  lie  deemed  misplaced.  The  older 
anatomists  attrihuted  the  production  of  callus,  by  which 
term  is  understood  llio  suhstance  connectinjf  the  broken 
ends  to  the  cxudiition  of  an  osseous  juice,  from  the  sur- 
face of  the  fracture,  which,  gradually  acquiring  consist- 
ence and  hardne^is,  at  length  united  and  soldered  to- 
gether the  fragments.  This  opinion  reigned  in  the 
schools  till  Duhamel,  towards  the  middle  of  the  last 
century,  opposed  it  by  publishing  the  results  of  his 
experiments.  He  found  that  shortly  after  a  bono  was 
broken,  the  periosteum  being  thickened  and  inflamed, 
WAS  glued  to  its  outer  surface,  and  that  In  u  few  days 
later,  wlien  the  swelling  of  the  membrane  was  increased,' 
its  internal  layers  were  converted  into  cartilage,  and 
ultimately  into  bone.  From  the  result  of  his  extended 
inquiries,  Duhamel  concluded  that  the  periosteum  was 
the  part  principally  concerned  to  the  reparation  of 
fracture. 

if'This  doctrine  was  supported  by  many  excellent  ana- 
tomists, and,  amongst  others,  by  the  second  Monro,  who 
is  so  deservedly  celebrated  for  the  soundness  and  ex- 
tent of  his  knowledge.  We  shall  see  presently,  that  the' 
statements  of  Duhamel,  notwithstanding  the  discredit' 
that  has  been  thrown  on  them,  accord  in  many  respects 
with  the  latest  and  best  accounts  which  have  been  given 
of  th^  formation  of  callus. 
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Halicr,  who  adopted  the  nncient  hypothesis,  directed 
a  great  number  of  experiments  to  be  made  by  Dcthluf, 
the  results  of  which  couflnned  htm  in  his  ideas.  He 
attributed  the-  generation  of  cuUus  to  a  juice  which  was 
derived  from  the  internal  retiseU  of  the  Irnne  itnelf.  and 
wliich,  beinj;  thickened  b)'  de^^ves,  beciune  first  cartilagi- 
nous and  then  o»seoufl ;  without  the  periosteum  being 
in  any  degree  connected  with  these  changes. 

Tlie  opinions  of  Hunter,  although  in  boinc  respects 
imperfect,  are  extremely  valuuhle,  u»d  correspond,  in 
many  essentinl  purticulara,  with  the  recent  scientific  ex- 
periments of  Howsbip,  Dupuytren,  and  Brescbet.  Tbia 
eminent  physioIogiBt  informs  us.  that  "  the  space  be- 
tween the  broken  siirfacea  of  the  bones  and  the  sur- 
rounding parts,  is  at  first  filled  with  extravasatcd  blood 
from  the  ruptured  vessels.  This  first  coagulotes,  ood 
Uien  becomes  vascular.  The  ends  of  tlic  boQe?i  are  at* 
tacked  with  the  ndlii^ivo  infimiunution,  in  consequenoc 
of  which  a  new  operation  takes  place  in  these  piirts: 
This  inflammation  which  takes  place,  takes  place  equally 
in  any  detached  paits  called  splinters,  but  such  as  are 
still  attacheil  to  the  soA  surrounding  purtfi  and  to  the 
bone."  "  There  m  an  aWorption  of  the  angles  and  Rlutrp 
edges,  by  which  the  processes  are  taken  ofF  and  rendered 
smooth.  I  a].so  hdie\-e,  that  in  most  fractures  ther«  ai« 
some  splinters  detached,  hut  they  are  kept  alive  still,  pro« 
vided  they  are  not  deprived  of  the  living  principle  them- 
selves, nor  the  surrounding  parts  depri^-cd  of  it,  and 
form  a  part  of  the  callus.  If  the  laceration  is  great  tn 
ft  compound  fracture,  they  may  increo&c  the  tjuantUv  df 
callus  in  proportion  to  the  distances  between  tlie  diA-ided 
surfaces  of  the  Ijones.  This  new  formed  substance  is 
nidus  for  the  bone  :  it  becomes  more  aud  more  \iisctihir; 
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and  firmer  and  firmer,  till  it  becomes  cartilaginous.  The 
ossific  process  begins  at  the  original  bones  themseives, 
and  i:xtcnd8  into  the  callus,  though  the  formation  of  bon« 
begins  in  different  parts  of  the  callus,  similur  to  «pi- 
physes."  This  account  shews,  that  Mr.  Hunter  consi^ 
dered  the  general  laws  whicli  rCfpUate  the  union  of  frac- 
tures, to  be  the  same  as  those  he  has  ho  admirably  de- 
scribed in  the  union  of  divided  soft  parts. 

The  ingenious  and  exact  inrestigations  of  Mr.  How- 
ship  have  determined  most  of  the  disputed  poinUi  con- 
nected n~ith  this  question,  and  have  also  expliiiiied  several 
of  the  causes  that  have  been  most  fertile  in  producing 
the  diversity  of  opinion  which  hu  so  long  existed  among 
physiologists.  These  tuctii  perfectly  accord  with  those 
ascertained  by  Dupuytren  and  Breschet,  and  therefore 
they  may  be  received  with  the  greater  confidence.  There 
is  so  much  resemblance  in  the  conclu.Hions  of  these  oIm 
servers,  that  it  would  be  an  invidious  task  to  apporiion 
the  credit  that  each  indi^ndiiul  deserves  ;  but  it  is  due  to 
the  character  of  the  English  experimentalist,  to  state, 
that  althougli  the  papers  of  Dupuytren  and  Brcschet  had 
the  priority  as  to  publication,  there  is  no  reason  to  sop- 
pose  that  they  were  known  to  Mr.  liowship  prev'ious  to 
the  appearance  of  his  memoir. 

We  learn  from  the  united  labours  of  tliesc  physiolo- 
gists, that  tlie  first  effect  produced  by  a  fracture  is  the 
effusion  and  copulation  of  a  large  quantity  of  blood, 
whicli  is  derived  from  the  Licerated  vessels  of  tiiu  bone, 
of  the  periasteum  and  e%'en  of  the  surrounding  structures, 
the  quantity  being  proportioned  to  the  violence  of  the 
accident.  Tliis  coagidum  surrounds  and  unequally  ad- 
heres to  the  broken  ends,  and  a  portion  of  it  is  deposited 
within  the  opening  of  the  medullary  canal,  with  wliich  it 
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isooDnected  ;  th^  perftsteiim' is  bIro  completely  "cftStp^ 
with  the  eflrused  blood.  The  vaftcularity  of  Ihc  medullar^ 
membrane  in  the  .scat  of  the  fracture  U  greatly  iDcrea<<edi 
producinga  bri^t  vermilion  coloured  surface,  in  whicb,' 
with  the  aid  of  the  microscope,  the  \'essL'Is  mav  l»c  seeri 
quite  entire.  In  the  femur  of  the  rabbit,  no  arteriw 
could  be  detected  passing  into  the  eoa^lum,  as  late  a» 
the  fifUi  day  after  the  fracture.  In  a  few  days  afterwardit^ 
the  colouring  part  buing  removed,  the  extraT».sated  bfMtf 
become*  pale  ;  at  this  period  the  periosteum  is  greaOy 
thickened,  and  has  been  even  found  a  quarter  of  an  inch' 
in  thickness  ;  it  has  a  transparent  pearly  hue,  and  a»J 
siunes  by  depjees  the  characters  of  true  cartilajre.  The" 
swelling  and  ftrmncss  of  the  periosteum  and  of  the  sur-' 
rounding  parts,  appear  to  be  a  provision  of  nature  ttf 
guard  against  the  least  disturbance  or  motion  betvreetl' 
the  fractured  end-t  during  the  act  of  union. 

A  deposit  of  osseous  matter  h  made  in  the  cartila-' 
ginous  periosteum,  and  also  in  the  coagulum  that  closes 
the  meduliarj'  cavity  ;  it  is  worthy  of  remark  that  in  the 
latter  part,  the  deposition,  as  in  the  original  formation' 
of  bone,  advances  from  the  cimimferenee  towards  the' 
centre  of  the  coagulum.  Mr.  Howship  fouud  that  the' 
fractured  ends  of  the  femur  of  a  rabbit  were  covered  on 
the  twenty-lliird  day  with  a  considerable  quanlity  of  new 
bone,  clothed  externally  with  a  well  injected  memlminei 
or  periosteum.  After  the  hone  is  firmly  united  by  the' 
callus  which  is  deposited  between  its  extremities,  the 
thickened  periosteum  and  the  surrounding  sot\  parts 
are  gradually  restored  to  their  original  condition;  and 
theossitic  matter,  which  had  been  temporarily  secreted  ttn 
as  to  form  an  external  callus,  is  slowly  removed  by  the 
action  of  the  absorbents. 
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PROVISIONAL  AND  PBRMANBNT  CALLUS. 

£aron  Dupuylren  concludes  from  his  investigations 
that  there  arc  two  distinct  processes  in  the  uniou  of 
tniclure,  or  rather  that  a  double  callus  is  formed.  The 
first,  which  he  calls  provisional  callus,  "  cal  provisoire" 
is  formed  by  a  deposition  either  in  the  periosteum  alone, 
or  ID  that  memhrane  and  in  the  cellular,  and  even  in  the 
niu&cular  tissues.  This  secretion  forms  a  kind  of  clasp 
which  surrounds  the  broken  ends  and  also  adheres  to 
thwn.  At  this  period  the  surfaces  of  the  fracture  are 
not  luiited.  hut  tlwy  arc  aurrvundcd  and  suppoKcd  by 
tJic  new  formation.  In  the  »pace  of  four  or  five  months, 
provided  ttiere  hai>  hcen  perfect  coaptation  and  tliere  ifl 
DO  irregularity  around  the  iVagments,  the  osseous  sub- 
stance which  haiv  been  temporarily  produced,  decreases 
in  quantity,  and  the  periosteum  and  the  cellular  ti.ssue 
return  to  their  original  condition ;  la.stly,  at  about  the 
eighth  monti),  the  definitive  or  permanent  callus  is  formed, 
by  which  the  surfaces  of  iJie  fracture  are  firmly  joined. 

This  thwiry  is  very  simikr  to  tliat  of  Duhajnel,  the 
principiO  difference  consisting  in  this  : — that  M.  Dupuy* 
tren  considers  the  thickening  and  ossification  of  the 
periosteum  to  be  a  temporary  and  provisional  change ; 
whilst  Duhamel  supposed  that  the  fractured  bone  was 
actually  consolidated  and  united  by  means  of  the  perios- 
teum. It  ought  to  be  stated,  in  justice  to  this  distin- 
guished naturalist,  that  he  thought  tJie  medullary  mem- 
brane, as  well  as  the  periosteum,  was  swollen  und  ossified, 
and  that  the  fracture  was  firmly  ainsolidutcd  by  the 
meeting  and  union  of  these  two  membranes.*  This 
opinion  very  nearly  agrees  with  Mr.  llowship's  experi- 
ments. 

•  Him.  de  I'Acad.  Roy-  det  Scimn*.    Ano^  1741,  p.  108. 
■2e 
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CHAPTER  TENTH- 

OF  THE  MUSCULAR  SYSTEM. 

This  system  consists  of  a  great  number  of  bodies, 
namud  muscles,  which  am  distinguished  by  their  fibrous 
stniclurc,  by  their  reddi»h  culuur,  mid  especially  by  their 
power  of  shortening  or  contracting  their  fibres  on  the 
application  of  a  stimultm.  They  constitute  what,  in  cony 
mon  language,  is  called  the  flesh  of  animals. 

The  general  muscular  system  requires  to  be  fliv^ded 
into  two  great  classes,  viz.  into  the  muscles  wliicb  art 
under  the  controul  of  the  will,  and  into  those  which 
ttre  beyond  its  influeucv.  Tiic  former  are  called  tha 
muscles  of  volition,  of  the  animal  functions,  or  of  ani- 
mal life.;  and  also,  fi'otn  their  situation,  the  external 
mu.sc[e«.  The  latter  are  known  by  the  terms  of  invo- 
luntary muscles,  musolcs  of  the  organic  or  vcgctalive 
functions  ;  and  from  their  form  and  connexions,  hoUow 
and  internal  muscles.  The  organs  helon^ng  to  these 
two  chis&ea  differ  conaidernbly  frum  each  other  in  their 
form,  and  in  the  disposition  of  their  com)>nnent  parts  ; 
and  still  more  so  in  the  phenomena  of  their  actioua. 
These  differences  are  indeed  so  great,  tliut  some  writers 
have  considered  tlic  two  sets  of  muscles  entirely  apsirt 
from  eacli  otlier  ;  but  as  there  an;  many  propLTtii*!*  whiefa' 
they  share  in  common,  it  will  Rimpll(\'  their  descriplioB' 
and  pre^'ent  repetition  if  the  general  characters  of  the 
muscular  system  be  first  examined,  and  tlten  the  pecu- 
liarities by  which  each  division  is  distinguished. 


DISPOSITION   AND  fORM  OF  riBBBS. 


PART  FIRST. 

OF  THE  MUSCLES  JN  GENERAL 

Thesk  organs  occupy  a  lai^  proportion  of  the  whole 
body,  and  by  their  bulk  they  constitute  a  great  jiart  of 
its  weight.  In  the  most  simple  animals  there  are  so 
distinct  muscular  fibres,  although  certain  mo%-ements 
are  performed,  which  it  is  thought  arc  produced  by  the 
contraction  of  the  cellular  tissue.  lu  those  classus  in 
which  a  muscular  structure  becomes  first  apparent,  it  only 
acts  on  the  tegximentary  membranes  to  which  it  in  at- 
tached. Rut  in  the  vertebrala,  in  which  the  mu.'icles  are 
greatly  developed,  they  are  principally  connected  with 
the  various  bones  of  the  skeleton,  a  few  only  being 
attached  to  the  skin  and  mucous  membranes,  and  to  the 
orguiB  of  the  senses  and  voice. 

,  °    -  '  Im(i,  .-.'ri.  ;  ■ 


Section  I. 


DISPOSITION  AND  FORM  OP  THE  MUSCULAH  FIBRKS. 

Thk  muscles  consist  of  buudles  of  fibres,  which  are 
tbeiDiseh-es  composed  of  more  delicate  filaments,  h«Id 
together  by  a  loose  cellular  tissue  Tiiis  etructure  it) 
visible  to  the  naked  eye  ;  but  a  powerful  lens  is  re([uired 
to  ascertain  the  more  minute  texture  of  Uie  part.  If 
one  of  the  most  delicate  filaments  be  placed  on  a  piece 
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of  glass,  lineft  mity  be  seen  l)y  the  microscope,  which 
run  parttlle!  to  the  direction  of  ihc  fibn-,  indifnting 
a  further  division  than  lutd  prcnously  b«en  detected} 
at  length  H  fine  thread  is  obaiervcd,  which,  Ijein^  tncs- 
pable  of  division,  has  hecn  called  by  writers  the  uUontrir 
mitsculnr  fibre.  Vnrious  terms  have  been  employed  in 
order  to  designate  these  snccessive  divisions.  Muys,  k 
Dutch  anatomist,  who  paid  great  attention  to  thiB-ntfa* 
ject,  divided  the  muscular  KubRtance  into  fibres,  fibriUie, 
Olid  threads ;  and  he  subdivided  these  again  into  seven] 
gradations,  bo  that  he  made  no  less  titan  nine  diviRiotu, 
succe^isivcly  dimiaiidiing ;  the  fibrils,  of  which  the  XaA 
series  is  compoH^d,  being  some  hundred  times  smaUo* 
than  the  tinest  hair.  Other  obKen'ers  bare  reacted  tfafa 
analysis  as  altogether  imaginary ;  but  in  doing  this  tbcy 
have  committed  a  much  more  serious  error,  by  admittinf 
an  indefinite  divisibility.  It  is  almost  needless  to  state, 
that  in  the  muscles,  as  in  (dl  other  materiid  8u)>staDCCS, 
we  must  arrive  by  microscopic  inspection,  provided  our 
instruments  be  sufficiently  powerful,  at  a  degree  of  di^H- 
sion  which  is  ultimate  and  determined. 

It  will  answer  every  useful  purpose  if  the  muscle  be 
divided  into  fascicuii,  fibres,  and  filamenit;  by  the  fint 
word  in  understood  tliose  imndles  which  ore  seen  by 
the  naked  eye  to  consist  of  distinct  fibres  ;  the  second 
term  shoidd  be  applied  to  the  smallest  division  that  un 
be  perceived  without  the  assistance  of  a  magnityia; 
power ;  and  lastly,  the  term  filament,  correspondiog 
with  the  vitimate  fibre  of  authors,  indicates  the  butt  di- 
vision of  which  the  muscular  structure  is  susceptible.  > 

The  faadctdi,  called  also  lacerti,  arc  much  mora  rip- 
parent,  from  their  great  size,  in  some  muscles  tlian  in 
others  ;  thus  they  are  vay  krge  in  the  gluu-us  miiximui. 


FASCICULI,  PIBRB9,  AND  FILAMENTS. 

liw  dfUoid,  the  cariicsc  columnae  of  the  heart,  and  in  tJie 
longitudinal  bandii  uf  the  colon.  la  other  instunces 
they  are  indistinct,  and  then;  are  evva  muscles,  wliich 
in  their  entire  hulk,  scnrcely  equid  the  volume  of  a  part 
of  one  of  the  preceding  bundles. 

iti  The  fitn-fs  differ  from  the  fasciculi  by  being  almost 
always  of  tlie  same  size  ;  their  form,  which  is  prismatic 
pentagonal,  or  hexi^nal,  but  never  cylindrical,  is  nearly 
the  name  in  all  parts ;  they  can  be  shewn,  by  a  lon- 
gitudinal dissection,  but  they  arc  more  distinctly  seen 
by  cutting  the  muscle  transversely,  especially  after  it 
has  been  hoiti.<d,  or  maccrntod  in  alcohol.  The  5bres 
appear  to  extend  in  a  continuous  manner,  from  one  ex- 
tremity of  the  muscle  to  the  other,  and  this,  according 
to  Prochaska,  Bichnt,  and  others,  is  actually  the  case, 
even  in  such  long  muscles  as  the  sarlorius.  But  a  dif- 
ferent opinion  was  entertained  by  Albinus  and  Haller, 
who  thought  that  each  fibre  was  jointed  or  made  up  of 
a  number  of  pieces.  Inspection  seems  to  confirm  the 
former  statement,  so  that  the  length  of  tlie  fibre  being 
determined  by  that  of  the  muscle,  must  be  extremely 
various. 

The  ultimate  filament  Ls  so  very  minute,  that  a  high 
magnifying  power  is  required  to  render  it  apparent ; 
.this  great  tenuity  and  the  uncertainty  of  microsco- 
pical observations,  are  the  causes  of  the  contradictory 
accounts  which  have  been  published  on  tliis  Hubject. 
From  the  time  of  Lecuwcnhoek,  to  the  present  day, 
anatomists  have  been  occupied  in  endeavouring  to  de> 
tcrmine  the  exact  composition,  size,  and  other  quajities, 
of  the  ultimate  fibre,  but  with  such  tittle  success,  that 
scarcely  any  two  writers  agree  in  their  coocludionit, 
Aa  there  is  m  much  discrepancy  in  the  opinions  of  the 


433 


HICRDSCOPICAL  ACCOUNT 


bighest  authorities  od  thU  subject,  I  shnll  only  aUude, 
in  a  brief  manner,  to  tht  latest  resuarches  which  have 
been  made  in  this  country  and  on  the  continent. 

Sir  A.  Carlisle,  who  has  published  some  instructive  ob- 
si'n'atioiis  on  the  anatomical  structure  of  Uie  muscular 
fibre,  states  that  it  in  undoubiL-dly  a  solid  cylinder,  the 
covering  of  whicli  is  reticulatod  membrane,  and  the  con* 
tained  |>art  a  pulpy  «ubiitance  irrqiuhirly  granuiaied,  sad 
of  Uttle  cohesive  power  witen  dead,  ll  is  dibtinctly 
afiinned,  that  the  intrinsic  matter  of  muscle  con&uned 
within  the  ultimate  cylinder,  has  no  red  particles. 

Subsequently  to  thiis  description  a  very  different  MS^H 
count  has  been  given  by  Mr.  Bauer  and  Sir  K.  UoitwH 
At  tlie  request  of  tltc  latter,  Mr.  Bauer  examined,  with 
the  Hid  of  high  magnifiers,  the  ultimate  muscular  fibre, 
and  he  found  that  it  was  composed  of  a  series  of  glo* 
bules  of  the  same  size  with  tliose  of  the  blood,  when 
deprived  of  tlieir  colouring  matter;  it  Js  even  stated  that 
when  the  fibres  are  macerated  for  a  sufficient  lime, 
having  been  previously  boiled  or  roasted,  they  may 
be  readily  broken  down  into  u  ma&s  of  globule!;.  Tbt 
diameter  of  the  particles  of  the  blood,  when  deprived 
of  their  colour,  and  conHei)ucntiy  of  the  muscular  fiW 
raent,  Ls.j^-^  part  of  an  inch. 

The  iclea  of  a  globular  structure  is  not  of  modern 
origin.  Leeuwenhoek,  in  his  first  publication,*  affirmed 
that  tlie  fibres  were  composed  of  globules ;  it  is  true,  h« 
afterwards  changed  his  opinion,  and  contended  against 
Ilooke,  that  the  globular  appearance  was  deceptive,  be- 
ing produced  by  tlie  unequal  reflection  of  light  from 
numerous  transverse  foULs  which  he  had  observed  on  the 
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fibres.      T)i«  existence   of   gtobiilea,    or  of  corpuscles' 
having  nearly  Ihe  same  form,  was  admitted  by  many 
celcl>r«tP(l  anatomist**  after  Leeuwenlioek  ;  thus  Ihe  mus- 
cular fibre  was  often  compared  to  a  scries  of  pearU,  to 
grains  of  coral,  rows  of  beads,  &c. 

The  researches  of  ttevcral  modern  continental  physio- 
Inglstn,  amoii|!f;t  whom  may  be  omirnoratod  Uumns.  M. 
Edwards,  and  Oulrochet,*  correspond  in  their  essfntiwl 
■('points  with  those  of  Mr.  Bauer. 

Notwithstanding  the  high  authorities  who  contend 
for  the  globiUar  slnicture,  and  the  very  general  awent 
this  doctrine  has  received,  7  an*  induced,  from  the  in- 
vestigetions  of  Dr.  Hodgkin  and  Mr.  Lister,  and  firom 
my  own  observations,  (o  doubt  its  correctness,  1  have 
repeatedly  examined,  with  the  aHsiKtaiicc  of  my  friend, 
Mr.  T.  Cooper,  Ih*  muscular  fibre.  Wc  have  uniformly 
found,  by  using  a  magnifying  power  of  300,  that  an 

*  Thii  ili>tinf;ui>lie>l  snalniniit  iind  naluraliM  lint  published  some  iulerot- 
ia((  tcmsfki  on  Ihe  ibucltim  of  intiniiii  and  pUnii.  Be  lUics  thai  ih«  iiiti- 
■nMH  cuiupMttion  of  iniwJn  it  didlcall  lo  ikuvl  in  lli'i  vi^ilcbnla.  but  that  in 
MVLial  of  ihd  mrcnoT>uiini!i  ii  iinMilily  <hM-ov«reil.  Tlie  muKuW  Abrm 
of  Ihe  cny-fli'h  *rr  rompotcil  of  trsnt|KiKnl  fibrillS  diifOted  lonf-Xudiailly, 
IB  Dm  (iilenah  of  whieh  ihew  «xitl  a  gtuit  qiianfily  of  tnniparant  globule* 
pl«r>i)  ifitKuIitly,  uod  o*I]<hI  by  Uulrvcliel  mtucaJar  co'puKUi ;  ht  dmg- 
■utr«lhii  n-inu^^r*:,  ^filitillo-tarpuitiilar  t'line.  In  Ihe  hcnrlof  ihc  above  kdi- 
idbI  Ihc  Hbrlllic  uk:  fe*  in  number,  bnl  the  rorpinclM  flbound  -,  ihg  lalier  ate 
'  aiM  obKrvod  lo  be^  ■milled  m  longitudinil  wttus,  (uniiiog  Mhui  are  imnicd 
'  arlicvUltd  mittcuiif  curpatcttt,  latonxof  llicniDlUm;a,iulhcgiidi:nHiiil, 
il  wiu  Mcrrtflincd  that  th«  h«ut,  which  ii  in  gonenil  llie  moti  favautsble  put 
for  micrrMcoplcal  oh«rrriiiioo,  ii  entirHyMmpovd  of  afixlotnenited  mincuhr 
cmputciti.  tone  ol  wliicll  Ivtmed  longitudiaal  vtie*.  whilit  otiien  wire 
*^^[Cgsl«l  lufp'llKr  without  Biiy  rcgulu  uril<t.  We  li-uiu  fniin  Ihis  cxjimi- 
natioii,  lh«llhe<xi!loii<s  ol  fiijrillai,  and  cvun  thai  of  linntt  organ*  in  general, 
I*  noi  an  indHpciuable  condition  of  mutciilu  motion.  Thi*  tsirl  1  cootidcr 
ibipottd&t,  M  M  may  wplain  buw  llm  inovi-mcnl  ul  IhM^  annual*,  lu  tlw 
Zoopbylo.  which  have  uo  vvulcnt  niuKular  orgnni,  a  produced.  Anato> 
inliU  h»ve  hithtato  fctccrcd  th«  movtrooni  tn  ■  Mniraclilc  <«Uulat  luBue.— 
Sk  Ruhrrckta  imr  Im  Sirat.  Imttmt  de*  AnimaitT  tt  I'tgetty*.  1 
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immeose  number  of  minute  Eransven«e  lines  coidd  bsi 
perceived  crossing  Uie  libres,  which  were  in  some  ports 
,  divided  from  eucli  otiier  by  longitudinal  lines  nppftrvntly 
marking  tbc  luUirai  boundaries  of  tlic  fibres ;  in  inos 
places,  however,  the  smuU  tmnsveriM.-  lines  were    noLl 
separuted    from  eiich  other   by   nny   difitioct   diTision. 
Several  large  fibres  were  also  seen  cro»siug  the  liacs  in 
different  directions,  which  appeared  to  consist  of  cellular 
tissue. 

In  reviewing  the  preceding  statement  the  reader  will 
be  struck  with  the  discrepancies  it  presents,  and  which 
display  a  humiliating  exemplification  of  the  imperfec- 
tion  of  all    our  tiltcmpts    (o   determine    the    inlriculu 
structure  of  the  animal  body.     Uut  much  of  tbiii  con- 
tradiction I  beUeve  to  be  only  apparent,  depending  on 
tlic  successive  improvement^  that  have  been  made  in 
the  powers    of  the  microscope.      It  is    probable  that 
physiologists,  firom  the  time  of  Leeuwenhoek,  have  des- 
cribed what  they  really  saw  with  iheir  detective  imttni- 1 1 
ments;  so  Uiat  if  we  reject  the  speculative  arguments  » 
which  were  founded  on  these  imperfect  observations,  aV 
general  resemblance    may  b«  traced    tlirougbout  their  I 
descriptions.     Is  it  not,  for  example,  probahle  that  Ihe'h 
rhomboidul  vesicles  of  Borclli — the  series  of  pearls  ob- ' 
served  by  Hooke — tlie  rounded  corpuscles  of  the  Wen-  J 
zets,  and  the  wrinkles  noticed  by  Procho&ka  ind  Fon>  •■ 
tuna,  are  io    reality  the  identical  structures  discovured  " 
by  tlie  powerful  miscroscope  of  Hodgkin  and  Lister?      .* 

In  concluding  these  remarks  I  sludl  (|uote  the  follow*^  f* 
ing  pasKOge  from  Uicherand,  with  whose  opinioa<,tltB 
entirely  coincide.  "  To  explain  tlie  phenomena  of  r| 
muscular  action,  it  is  sufficient  to  conceive  each  tilire  oi-  ll 
being  formed  of  a  series  of  molecules  of  a.  peculiar  ,U 


CELLULAR  eUBSTANCB  Of  MCSCLK. 


nature,  united   together   by   some  unknown    medium, 
whether  that  be  ml,  gluten,  or  any  other  substance  but" 
whose  fohcsion  is  manifeKtly  kept  up  by  the  Wta]  power, 
since  the  muscles  yield,  after  death,  to  efforts  by  which, 
during  life,  they  would  not  have  been  torn." 


^iJ< 


Section  II. 


ORGANIZATION  OP  THE  MUSCLK.S. 


The  peculiar  tissue  of  the  muscular  system  consists 
of.  the  fibre  above  described ;  it  also  pussesses  cellular 
membrane,  Wood-veNseU,  lymphutics,  and  nerves. 

The  cellular  QR'mbrane  enters  VKvy  largely  into  the 
composition  of  these  ui^ns ;  in  fact  there  are  but  vury 
few  parts  of  the  body  that  contain  a  greater  proportion 
of  that  substance.  It  hns  a  two-fotd  disposition  in  the 
interior  of  the  mifscle;  one  portion  of  it  in\Tsting  the  fas- 
ciculi and  tibres,  and  another  intervening  betwi-en  them. 
We  readily  perceive,  with  the  naked  eye,  that  the  large 
bundles  arc  covered  by  membrane  which  is  rather  con- 
densed, and  it  is  also  evident  that  the  fibres  are  enclosed  ' 
within  sheaths  of  the  same  structure.  With  respect  to 
the  ultimate  filaments,  it  is  probable  that  each  of  them 
is  mirromided  by  the  cellular  tissue,  constituting  a  tube 
which  contains  the  muscular  pulp.  The  successive  di-' 
visions  of  the  muscle  are  loosely  tied  together  by  a 
reliculor  substance,  which  contuinit  somo  fut  and  an 
albuminous  fluid,  destined  to  lubricate  the  component 
parts,  and  to  facilitate  tiieir  muvumeiits.  It  lias  been 
tliought,  hut  with  little  foundation,  that  in  addition  to 
the  common  fat,  muscles  possess  a  peculiar  oil  intended 
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th  t**^'"*  adhwfion  sikI  friction  "between  their  fibrft. 
Tht  jmriitions  urc  sometimes  so  Urge  as  to  divide  the 
muscle  into  two  or  more  ports ;  ttucfa  U  the  septum 
which  svparutes  the  cluviculur  from  the  sternal  portioD 
of  the  peotornlifi  major. 

In  addition  to  the  cellular  sttbitance  placed  in  the 
hody  of  the  mitscle,  there  is  a  layer,  which  covers  the 
extemal  surfiice,  so  as  to  surround  the  entire  or^an,  and 
thus  toMuIatc  it  from  the  neighbouring  parts  ;  the  thick- 
ness and  density  of  tim  layer  are  liable  to  greMt  varia* 
tion,  but  in  §:eneral  it  is  most  developed  on  the  large 
musdeji  of  the  trunk,  where  it  Kcems  to  supply  the  place 
of  f&Kcia.  This  common  connecting  medium  has  Tcry 
important  uses ;  in  general,  it  fixes  the  muscles  in  their 
places,  and  by  uniting  the  fibres  together,  it  combines 
their  action  in  a  remnrknble  manner ;  when  this  sub- 
stimce  \s  removed,  their  contractions  become  vague  and 
irregular. 

The  blood-vesseis  of  this  system  are  very  numerous, 
and  of  large  size  ;  so  that,  with  the  exception  of  some  of 
the  viscera  and  the  mucous  membranes,  the\'  are  mure 
abundantly  supplied  with  blood  than  any  other  organs. 

'Il»e  arteries  usually  enter  nearer  to  the  centre  tban 
to  the  extremities  of  the  muscle ;  they  pass,  at  first,-^ 
between  the  fasciculi ;  each  soon  divides  into  two 
branches,  which  nm  lengthwise  in  the  inlerveoing  cellu- 
lar tissue ;  tbey  subdivide  into  minute  vessels,  and  ulti- 
mately ramify  on  Ibc  cellular  sheath  of  th<?  muscubtr^ 
filament.  The  mode  of  connexion  between  the  capiU 
tary  arterie.i  and  the  matter  of  the  tilament  escapes  oh 
»er\'nlion.  The  veins  are  arranged  in  two  (mlert; 
accompany  the  arteries,  and  the  others  run  superficiallj 
on  the  surbce  of  the  muscles.     The  small  radicles  form 
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a  vascular  networit,  the  blood  of  which  js  aft«rward.s  dift- 
charged  into  larger  branches,  aud,  at  length,  into  the 

•  :Qai^)lbouriiig  trunks. 
.'.<^ni£  lymphnUas  are  not  so  numerous  as  the  blood- 
vessels ;  they  do  not  appear  to  extend  to  the  musciUar 
fibre,  but  (o  ariw  from  the  intersticial  cellular  sub&lance. 

.  i;  It  has  long  been  remarked  thai  the  muscles  which  are 

'under  the  control  of  the  will,  receive  very  lai^e  and 
numerous  nervouj^  cords;  and,  an  Uie  contrary,  that  the 
involuntary  muscles,  in  proportion  to  their  size,  arc 
sparingly  supplied.  The  nerves  of  volition  are  derived 
from  the  cerehro<»pinal  axi»,  and  those  of  the  huUow 
muscles  almost  entirely  Jrom  the  system  of  the  sympa- 
thetic. The  ocn'ous  cords  of  the  voluntary  muscles  as 
they  proceed  towards  their  distribution,  form  lai^,  and 
iu  some  places  iutricatu  conununicatiuns,  called  pitxuaet, 
which  have  an  eSKentiul  influence  in  associating  the  mus- 
cuhu*  actions.  The  nerves  of  the  sympathetic  also  con- 
stitute numerous  plexuses,  in  which  they  have  not  only 
communications  with  each  other,  but  also  with  the 
nerves  of  the  preceding  class.  This  connexion,  and  the 
still  more  important  one  that  exists  between  the  cerebro- 
spinal system  and  tlie  ganglions,  place  the  muscles  sup> 
plied  from  the  latter  source  in  a  peculiar  manner  under 
the  general  influence  of  the  nervous  system.  * 

The  filaments  of  the  nerves  in  general  accompany 
the  sanguiferous  vessels,  particularly  the  arteries ;  they 
penetrate  the  muscles  in  diiTcreut  points,  and,  after 
many  divisions,  they  become  so  minute  as  to  escape  all 
ob-scrvation.     Their  ultimate  termination  is  in  cunsc- 

'4]uence  unknown,  although  many  attempts  have  been 

ffp,  *  Philip'*  Dipenini-iitwl  Inquiry,  jt.  101,  p.  363. 
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made  to  detect  it.  Sir  A.  Cariisle  stnlcs  that  the  lasT 
subdiWsions  of  tiiv  »c-rvou»  fibrils  iin!  perfecUj-  vinible 
to  the  tuikc'd  eye,  uud  thut  wlicre  they  fteon  to  mi, 
they  leave  a  large  portion  of  the  muscular  structure 
unoccupied  by  tliem.  The  medullar)-  sulwtance,  togirthcr 
with  the  enveloping  membrane  of  the  extreme  fibriUn;, 
become  soft  and  transparent,  and  thus  the  whole  fibril 
being  rendered  indistinct,  seems  to  be  dift'usud  and 
mingled  with  the  subKUiacvii  in  which  it  ends.  The 
ultimate  termination  is  stutud  to  be  in  the  reticular 
celiular  membrane  of  the  muscle.*     Prevoat  and  Dumas 

fhave  also  published  more  recently  observations  con- 
cerning the  disposition  of  the  nervous  filaments.  These 
physiologists  difi^er  iVom  all  otliers,  by  supposing  that 

I  the  filaments  do  not  in  fact  terminate  in  the  muscles, 
hut  that  they  return  on  tlicmsclvcs,  and  paws  either  to 
the  trunk  which  furnishes  them,  or  they  anastomose 

'*rith  some  other  neighbouring  nerve.    '""     ' 
'''It' te  certain  that  the  nervous  fibrillie,  however  they 
may  really  end,  are  not  sufficiently  large  or  numerous 
to  supply  each  individual  muscular  filament.     It  there- 
fore may  be  asked,  how  can  thuy  net  ou  all  the  fibres 
of  the  muscle?  Two  hypotheses  hare  been  suggvated 
to  explain  this  difficulty.    Sir  A.  Carlisle  ond  Isenfiamm 
suppose  that  the  celluhir  tissue  of  the  muscles,  in  which 
they  conceive  the  nerves  to  terminate,  acts  as  a  con- 
ductor for   transmitting   the  nerv'ous  influence.      Reil 
and  others,  on  the  contrarj-.  imagine  that  the  nerves 
have  the  sphere  of  their  actinty  extended  beyond  their  • 
tennination,  by  what  is  called  u  nervotia  atmosphere. 
In  concluding  this  account  of  the  organization  of' 
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muBcles,  it  is  nwessary  to  state,  that  thoy  ant  usually 
oonaected  by  the  fixtremitieit  of  their  iibres  with  n  ten- 
dinous structure  ;  tliis  remark  applii's,  however,  almost 
exclusively  to  the  oiusclt-s  of  volition. 

h-  .1(1 


Sbction  in. 


CHEMICAL  COMPOSITION. 


.  It  is  extremely  difficult,  if  not  impossible,  to  make 
a  very  minute  analysis  of  muscle,  on  account  of  the 
membranous  matter  and  hlood  that  remain  inxupurably 
united  with  it.  , 

If  thin  slices  of  the  muscular  substance  bu  exposed  tq 
the  action  of  air,  tlii.-y  become  dry,  luml,  and  of  a  diiskjt 
brown  colour;  if  too  thick  a  portion  be  thus  treated,  it 
does  not  Aty,  but  in  decomposed,  and  ussunu'K  a  greea 
and  livid  colour.  When  the  muscular  tibre  has  been 
macerated  for  a  sufficient  length  of  time  in  water  which 
has  been  frequently  changed,  it  becomes  whitish  or  yel- 
lowish, and  it  is  also  softened  and  swollen ;  by  this 
plan  it  is  obtained  in  as  pure  a  state  as  the  circimistance 
mentioned  above  will  permit.  Tlie  water  contains  al- 
bumen, jelly,  various  salts,  and  a  peculiar  extractive 
matter,  which  was  first  discovered  by  Thouvenel.  This 
substance,  which  vms  mimed  by  Tbenard,  ornioztnae,  has 
a  brown  colour,  an  acrid  ta.<tte,  and  an  aromatic  odour ; 
it  is  thought  to  be  the  ingredient  which  gives  the  spe- 
cific tlavour  to  the  fiesh  of  ditfert-nt  animals. 
■■i, .  In  young  animals  the  muscles  contain  a  consider^le 
quantity  of  jelly,  but  it  is  doubtful  if  there  is  any  of  it 
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in  the  adolt,  The  salts  that  are  cAntftinM  Tfi  tmt^^d^ 
flesh,  or,  as  some  think,  merely  in  the  bkwd-^-csscIs 
which  belong  to  it,  are  principally  the  phosphatefi 
soda,  ammonia,  and.  lime,  and  also  the  carbonate  of 
lime.  Some  other  saline  substances  have  been  delected 
by  Fourcroy,  Vauquclin,  and  Bcrzelitui.  The  following 
is  the  analysis  of  the  last  chemist : 

Fibrin,  vessels,  and  nerves      .     .  16*8 

Cellular  substance 1'9 

Albumen 2-2 

Osuuuomc,  with  the  lactate  and  >  . .« 

hydro-chlorate  of  soda      .     .  5 

Mucous  matter 0*15 

Pho-sphate  of  soda 0'9 

Phoiiphate  of  lime,  containing  a  l 

portion  of  albumen     ...  3 

Water  and  loss 77"  17 


100  00 


Most  of  the  strong;er  acids  anti  6)e  catisHc  alkalies 
dissolve  tlie  muscles.     When  nitric  acid  is  employ^; 
the  fibre  is   partly  decomposed  and  partly  dissoK-ed, 
while  a  quantity  of  urole,  nnitod  to  carbonic  acid,  is  dis- 
engaged.     It  is  worthy  of  remark  that  a  larger  quantiti* 
of  azote,  which  constitutes  the  basis  of  animal  matter, 
is  extricated  Irom  muscle  than  from  any  other  substaheC.  [ 
l^Ticn  the  action  of  the  acid  is  promoted  by  heat,  (he' 
muscle  U  quickly  dtsjiolved,  and  the  fluid  a&sumcs  n  dc«p 
yellow  colour.     Besides  other  substances  that  are  tln«^ 
produced,  a  quantity  of  unctuous  matter  is  seen  floating  ' 
in  tlie  form  of  globules  of  oil  on  the  surface,  which  be- 
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oom«s  cxincreted  when  the  fluid  cools,  and  being  found 
to  possess  properties  iDtcrmediate  between  those  of  f^f] 
and  w«Xt  it  h«2t  obtntoed  the  name  of  adipocire.* 


Section  IV. 


PROPERTIES  OFHt^CLBS. 

A  difficulty  arises  in  examining  the  physical  proper- 
ties, in  consequenci;  of  the  close  connt-'xion  which  there 
U  between  the  muKcubu'  fibre  and  the  celhilar  NubNtance, 
SO  tiiat  it  is  impossible  to  distinguish  what  exact  quali- 
ties ought  to  be  allowed  to  each  of  these  structures.  It 
is  probable,  fliat  most  of  the  properties  of  tliis  class 
should  be  referred  to  the  cellular  membrane  rather  than 
to  the  pure  fibre  itself;  but  for  every  practical  purjiose, 
it  will  be  sufficient  if  we  regard  the  properties  exhibited 
in  any  muscle  as  being  exercised  in  the  entire  organ, 
leaving  it  to  future  and  more  successtiil  observation,  to 
determine  how  far  each  individual  texture  is  concerned 
ia, their  production. 

It  is  well  known  tliat  in  the  human  species,  and  more 
perfect  unimab,  the  muscles  are  of  a  reddiiih  browo  co-., 
lour.     'Tim  colour  is  not,  however,  un  essential  pro? 
perty,  as  it  may  be  nearly  removed  by  repented  wa:sh- , 
ing,  witliout  tile  proper  fi))rouj)  structure  being  altered. 
There  are  also  many  species  of  animals  which  are  dis- 
tinguished by  the  velocity  of  tlieir  motions,  and  yet  have, 
white  muscles.      Some  birds,  as  tlic  black  game,  hare 
the  external  pectoral  muscles  of  u  deep  red  colour,  whilst 

'  A  very  full  tod  txMleat  accouni  o^  ihoe  rhemical  picpcnir*  i*  cod- 
ttiaoi  in  Or.  BoMock*!  irack,  vol.  i.  p.  1SI. 
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the  internal  ones  .are  pale.  The  coldur,  wliich  is  gene- 
rally {Ivi'pcr  in  tlie  %'uIuDtary  tlian  in  the  invuluutnTy 
miucles,  is  much  influenced  by  ext'rci;se ;  thus,  it  ia 
deeper  in  nnld  than  In  tame  animals  of  the  same  species; 
it  18  likewise  affected  by  ihc  kind  of  death,  and  many 
other  circumstances.  The  retl  coloxir  prinripidly  den 
pcnds  op  the  blood  which  circulates  in  the  muscle;  but 
it  nsults  in  part  from  a  peculiar  sub^tADce,  perhaps  os- 
maznme,  which  is  combined  with  tho  tihrt-s.  , 

TTie  cohesion  of  the  muscular  substance  is  variable, 
but  ID  genera)  it  ts  less  than  that  of  the  mcmbruuoui 
structures.  This  property,  which  is  most  developed  m 
the  longitudinal  direction  of  the  fibres,  is  considerably, 
diminished  when  they  lose  their  vitality,  so  Uiat  they^ 
may  be  torn  without  mucli  difficulty  In  the  dead  body.  , 
V  The  extensibility  of  the  muscles,  especially  of  thoM^ 
belonging  to  the  involuntary'  class,  is  considerable.  The 
muscular  coats  are  liable  to  great,  and  frequeatly  to. 
stiddeo  exteuiilon,  in  consequence  of  the  dilatation  wbicl^j 
the  hollow  \Tscera,  as  the  stomach,  the  intcstinett,  ondi 
the  bladder,  so  often  experience. 

Again,  with  iwpcct  to  the  muscles  of  volition,  they., 
are  generally  so  disposed,  that  the  contraction  of  out* 
set,  causes  another  to  lie  extended  t  thus  in  bending  the' 
knee,  the  rectus  femoris  and  vasti  arc  clougjittd  or' 
stretched ;  in  these  cases  tlie  extension  concerns  llit< 
fleshy  part  alone,  as  the  tendon,  from  iU  unyielding' 
character,  cannot  give  way.  The  extensibility  is  in- 
creased in  proportion  to  tlie  length  of  the  muscle.  Vft 
obtain  from  the  obser\'ation  of  various  diseases,  st 
more  striking  instances  of  muscular  extcnsibilit)' ; 
raours  iu  all  parts  of  the  body,  in  the  eyelids,  in 
moulh,  in  tlie  neck,  &c.,  distend  the  muscles  which" 
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cover  them  ;  and  the  sfiine  rany  he  said  of  aneurisms, 
of  deep  abscesses,  dropsy,  &c.* 

'    The  most  important  of  the   physical   properties  it 
one  which  has  received    many  different    appellationii 
at   least  it   appears    that    the   various    terms   of  dead 
force,  totiicity  or  tonic  force,  contractility  of  texture 
and  elastic  force,  which  have  heen  employw)  by  phy^ 
sioloftists,  are  all   terms  to  which  the  same  Rignifica 
tion  ought  to  be  attached.      They  express  that  pro 
p*rty,'  in  virtue  of  which  the  fibres  of  all  miisdes 
indepejidently  of  vital  contraelton,  which  i:i  of  &  totally 
different  nature,   have  a  constant  tendency  to  controct 
or  shorten   tliemselves ;  this  property  I   prefer  calling 
ttmic  (fOtttraction.     It  seems  to  depend  on  the  elasticity 
whidi  ts  possessed  by  the  cellular  tissue  of  the  muscle ; 
ftir,  according  to  Sir  A.  Carlisle,  the  intrinsic  matter  of 
muscle  is  not  elastic,  and  Soemmering  is  also  of  the 
same  opinion.     In  whichever  of  the  two  parts  this  pro- 
perty resides,  it  is  certain  that  the  muscles,  considered 
B9  entire  oignns.  have  a  permanent  tendency  to  con- 

•  II  i)  occcMUf  to  add  thai  llio  nHMcIri  nnly  jicU  in  Ibis manntr  wlien 
I)h)  diitffirliiii;  toK*  I*  (ppliv<l  graJtAlly ;  if  an  Ui«  conlnty,  a  tumour  ii 
(bnMd  tuddcaly,  nod  panicalirly  if  (hi>  ii  ftcconpanicd  tiy  iiriialion.  lb« 
taiiielm,  in  place  of  giving  way.  will  violently  mix.  Amlluitntionof  ltia« 
two  tlalca  ii  Minetiinn  ilfbrctcd  in  broncNooet^  ia  "hich  dUraw  Die  idiu- 
chs  covrrlnii  the  tliyioiit  ghnA  inually  yield,  and  are  diilended  brfore  tlia 
lianoiir,  b«cwwelht*  f*  >1ow1y  drvrlopMl,  gnd  lh>  cnlsrgemeflt  it  Dolaccoin* 
puiiod  by  paici  or  acute  iaflammUioit.  If.  oa  the  contrary,  iht  (wnltlng  b 
mor4  aiidilcnl  y  foimcd.  aod  ii  otlandcd  vjih  cODiidtrabIc  imtalioo,  Ute  mui- 
c1i«  uf  the  wiadpfpe  and  tuviiitilo  nut  give  way,  but  fi>roibly  rctiit  ihts 
groath  of  the  thyroid  Rlnnd,  which  li  lliw  prawd  bftck  agiilnil  the  trachea, 
owopbtpis  and  gvcai  vcuel*  of  ilw  ntck.  ao  u  to  ptodocc  (ha  isoM  ingml 
and  iliilivsiiog  rrmptoini.  I  hftd  ao  opportunity  a  fo  ytan  agc^  of  i^ 
tcctioK  the  body  of  an  a|[«d  ftoule,  whotc  death  «m  caw^  by  lh«  pmaura 
ofMxhaliimoorofllliewindpvpei  in  ihitmetlMOiDohyoldeuhMftogmily 
milled,  tliat  it  had  formed  a  dotp  {iirrov,  of*iiflici*ot  vu  to  icceire  th« 
bttk  infau,  in  wbieh  it  lay  imbedded. 
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Unction,  cspemily  when  by  lengtheniog,  tliey  hxn 
exceeded  Uieir  natural  dimensions.  This  kind  of  eon* 
trncLion,  which  is  exercised  without  the  acUoD  of  iuit 
sUmuluit,  is  always  prvscnt  when  the  fibres  are  oot 
under  the  influence  of  a  distending:  force.*  It  \»  alow 
in  its  operations,  und  us  it  is  not  subject  to  the  akw- 
nations  of  rulaxation,  it  raay  continue  for  an  inttefinli 
period  ;  in  Imth  these  respects,  it  is  totally  different  from 
vital  contraction. 

The  examples  of  this  species  of  contraction  ace  so 
ver)'  nxunerous,  that  I  mutit  confine  myself  to  enumera- 
ting two  of  the  most  remarkable.  When  a  muscle  bas 
been  distended  by  any  cause,  as  soon  as  the  extending 
power  ceases  to  act,  the  or;g«n  recovere  it^  urinal 
state  by  this  property.  It  roust  be  reiiuirked,  howm-<r, 
that  if  the  extension  has  been  long  continued,  or  fic" 
quently  repeated,  the  subsequent  retraction  wilt  he  ira> 
perfect,  because  the  raubculor  tiiisuc  becomes  weakened 
by  the  state  in  which  it  has  been  kept.t  Again,  tha 
(Uvisioa  of  a  living  muscle  produces  two  phenomena, 
which  ore  manifestly  the  result  of  tonic  oontrw^on;: 
Ist,  the  two  ends  retract  Irom  each  other,  leaving  a 
space  between  them  proportioned  to  the  extent  of  wept- 

*  PO(dr<«— Croooinn  Icclure,  p.  90.  17S4. 

t  Bichat  uittuicca  ihe  ivLxxattou  produced  in  the  KbdomiiMl  ■hutIml  .  by 
Mvtml  ptcgBiincici.  lie  alio  rclaUt  Uio  cmt  of  a  mu,  wliiek  ocvunwl  tp 
ihd  pnclin  of  Dcttult.  hum  alioiu  mouth  a  taugm  b*d  bwo  ren>o««l ,  in 
Ibo  check  Kvrni  hrp  trrinklc*  niMined,  which  dtywdcJ  oo  lh«  IMpvfNl 
coiittmctiou  or  ihi;  iuwcIm.  A  inon  rnnaikaUi  cwa  i>U  MMW  yomaiMt 
publithol  by  tnjr  ftther,  (mc  Medial  uiil  SurfiicBl  KeauA*,  p.  100^, o(  a 
man,  from  whow  mouth  he  n'moTti]  a  lai^  lutnOiur  which  liad  pioanl  tbt 
toogue  coBiplotelj  to  (he  opt>oiit«  tidu.  Atttt  ibe  opMxlxm  ilm  f*Ma 
Ibuail  Ihul  he  liad  do  GOotrol  ov«  Ibc  loagiM^  which  tuotbled  abotii  w  hv 
mouth.  >o  M  to  rendcf  hi*  uliculaiioo  worw  ll«ii  it  «r»  brfon  itur  icq>o«I 
or  tbvtwdliag;  ID  tiniF,  howtrcr,  the  lingual  miuclca  woe  ncaured  lo  Owk 
ptop«r cDodilioa.     ik,   iti  i 
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ration  ;  Snd,  the  itntagoniHt  of  the  divided  muscle,  having 
no  longer  any  effort  to  overcome,  contracts  hi  vnrtue  of 
its  elasticity,  and  thus  draws  the  part  to  vhich  it  ia  at* 
tached  in  the  direction  of  its  fibres. 

Ttic  tonic  contractioD  is  weakened,  but  not  destroyed, 
by  death ;  it  continues  for  a  longer  or  shorter  period 
after  the  extincdoo  of  life,  and  is  generally  thought  to 
beftiie  cause  of  the  stiffocss  which  ia  obwrved  In  the 
corpse ;  the  mmmcncement  of  dt^Tomposition  alone  tieems 
to  proiluce  itn  annihilation. 

The  vital  properties  consist  of  sensibility  and  con- 
tractitit)-,  bnt  it  is  to  (he  latter  power  tliat  the  muiclet 
owe  their  ])eculiar  and  decidwl  chiuitcters.  "' 

l»<il%e  sensibility  of  these  bodies  is  rather  obscure,  but 
there  arc  sufficient  proofs  of  its  existence.  When,  for 
example,  those  oi^ns  are  divided  in  an  amputation,  or 
when  they  are  pricked  in  a  living  animal,  paia  is  caused, 
'although  this  is  not  so  great  as  when  an  equal  degree 
■of  injury  is  inflicted  on  many  other  piirtJi,  The  feeling 
of  lassitude,  amounting  sometimes  to  pain,  which  is 
produced  by  continued  muscular  exertion,  and  with 
which  every  one  is  fiimiliar,  is  doubtless  owing"  to  the 
samt  property.  This  sensibility,  like  that  of  all  other 
organs,  is  of  u  peculiar  character ;  it  serves  to  inform 
•the  mind  of  the  condition  of  the  nmscles,  and  as  it  is 
excited  by  continued  motion,  it  warns  us  when  rest  is 
required,  and  thus  prevents  the  action  b«ing  prolouged 
4o  an  injurious  extent. 

Some  modern  wTilers  have  attributed  to  the  muscle* 
a,  particular  faculty,  which  they  have  called  the  museuiar 
sense.  Although  there  is  no  doubt  that  snch  a  power 
does  exist,  yet  it  ought  to  be  considered  merely  as  a 
modification  of  the  sensibility  just  mentioned.     It  is  hjr 
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means  of  this  property  of  the  muscles,  thnt  in  tmyrin^' 
our  Jimbs  wc  arc  informed  of  their  exact  »ituAtion  with 
respect  to  the  body,  without  the  assistance  of  the  eW 
temal  KeniiC!) ;  and  that  we  feel  the  least  change  in  the 
position  of  the  body.  A  more  fitrikin;;  Uhistration  of 
this  sensation  has  been  offered  bv  Mr.  Bell :  anT  sub- 
stance  placed  in  the  hand  may  be  weighed  as  it  wcre^ 
and  by  practice  this  may  be  done  very  accurately.  On 
what  does  this  depend  ?  Arc  we  not  enabled  to  jndgw  of 
the  weights  of  different  bodies  so  placed,  from  estimat- 
ing the  quantity  of  muscular  power  which  they  rwpec- 
lively  require  to  support  them.*  It  is  neccssarj'  to  state 
that  the  sensibility  of  muscle  is  quite  distinct  fi-om  that 
propert)'  which  Haller  described  by  the  name  of  ru 
nerrea.  He  expressed  by  Uiat  term,  the  power  in  the 
muscular  fibre  which  enables  it  to  receive  impressioiu 
conveyed  to  it  by  the  nerves;  but  as  that  power,  as  far 
as  we  know,  is  not  at  all  ditTerent  fixjm  the  property  of 
the  fibre  by  which  it  receives  any  other  impression,  cither 
mechanical  or  chemical,  it  would  be  objectionable  to 
distinguish  it  by  a  piirticular  name. 

The  most  important  and  interesting  property  of  tnuv 
des  is  that,  in  virtue  of  which  they  have  the  power  of 
contracting  or  shortening  themselves  on  the  application 
of  a  stimulus,  and  by  which  they  produce  the  various 
movements  so  strongly  characteristic  of  animal  existence. 
It  has  been  well  observed  that  the  first  sensible  opemtion 
uf  life  is  muscular  motion  ;  and  that  the  numerous  com* 
binations  of  this  tnotiTO  faculty  sustain  and  ctirry 

*  TtidvoTunlanriBUielVKMlvvnntieiituwrlt  umolocMrmi  ihaj 
fv\j  alludrd  lo  aborc  ieptoia,  oilboul  <liMbt,  on  ibe  fcnmott. 
iMiUr  trill  And  Mme  ioUcMUnf;  «b«rrvRlMM  nipactiBf  Um  inflwiot  al 
Mllon  on  iBUMubT  Klioii,  ia  Mr.  Maro'i  OMhoM  of  Phjtiolonit  |k  XIS.  p.  ^ 
Ml 
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tlie  multiplied  fuuctious  of  thi!  largest  animals ;  so  ihdt 
its  temporary  cessation  causes  the  suspvDsion  of  the 
living  powtrs,  and  its  total  quifsctncc — ■deatll.  Tlu8 
property  has  generally  been  denominated  by  modern 
phystologists,  irritability,  a  word  which  was  employed 
liy  Hallcr,  who  also  used  the  term  vis  in.«i7a.  Rlumen- 
bttch  oalls  it  m  muscutarts ;  Chaussier  and  many  conti- 
nental writers,  m^oliliti,  motiiitas ;  and  Bicliat,  animal 
ooniractilil)/.  I  agree  with  Dr.  Bostock  iu  preferring  the 
term  of  contractility  ;  because  this  forcibly  expresses  the 
peculiar  power  enjoyed  by  muscle,  without  involving  any 
theory-  a»  to  its  source, 


Section  V. 

OF    MUSCULAR    ACTION. 

TuK  investigation  of  muscular  contractility  embraces 
.so  many  subjects  of  importauce,  that  I  shall  confine  iny- 
'  self  to  eome  general  observationi*  un  those  points  which 
possess  the  greatest  interest. 

PHRNOMBNA  or   MU8CCLAB   ACTION. 

When  a  muscle  contracts,  it  becomes  shortened,  and 
the  two  ends  are  approximated  ;*  its  belly  swells,  and 

*  The  tibic*,  which  an  ttni^hl,  whilit  U  ntt,  ue  tlalrd  by  tome  modfrn 
tuthocilin,  to  tppiu':(ima(e  «a<:h  olti«r  ia  a  replUi  nanntr  alim  llu:y  cob- 
'Inct,  10  u  la  lotm  ti|;-xigi.  anil  kIiOiIco  tl>e  diilance  bclxcisi  Ihcir  exlrcici- 
tloi.  It  11  alto  tMtenei  by  Prifoit  and  Donui,  lh»l  Iho  n^rvoui  lilarutnii 
feoMrate  lo  tlw  miuciJn  fibro,  «nclly  tt  Ike  rnigln,  which  are  producixl  by 
Ihii  krnd  oT  conltaclion.  The  xpproximMion  of  Ihoc  filnmcnti,  which  Ihcy 
ronitdi'r  u  mi  ftcciric  ]ih«miiiieB(m,  ii  Ihuught  IQ  iit%v  the  biukuIu  Gbra 
'Inio  niigki)  anil  thin  lo  be  the  caiiw  or  iDuicular  cuii>»ctiuD. 
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l^xitDM  hftrd  and  firm  to  the  touch ;  the  snr&cc  pre> 
sents  numerous  wrinkles  and  furrows,  and  the  fibres  are 
in  R  state  of  osciUation,  which  is  caused  by  v«ry  rapid 
vibratory  alternationii  of  contractioa  and  rehixatioa. 
During  this  state,  the  bulk  and  specific  gravity  do  not 
appear  to  be  altered,*  nor  does  tht-  colour  of  the  mus- 
de  seem  to  be  affected.  When  the  cootructioa  b 
finished,  all  these  phenomena  disappear,  and  the  mosde 
becom(«  relaxed. 

The  duration  of  muscular  action  is  limited  vithin  CM^ 
tain  bounds,  so  that  after  it  has  continued  some  time,  re- 
laxation necessarily  occurs.  Comauio  experience  profoi, 
that  in  performing  any  laborious  or  continued  move- 
ments, we  are  at  length  compelled,  nolwithiiUuiding  the 
greatest  deirire  to  the  contrary,  to  desist,  and  to  wait  till 
die  muscles  have  been  recruited  before  tlie  exertion  can 
be  resumed.  In  general,  it  appears  that  the  period  of 
rest  which  is  required,  is  proportioned  to  the  degree  of 
pre\'ious  exhaustion ;  thus,  in  some  of  the  involnnlary 
muscles,  as  tlte  heart,  although  the  ci«salions  are  ooIt 
momentary,  tiiey  arc  sutficient  to  restore  the  power  of 
the  fibres  ;  whilst,  after  long  continued  and  violent  exer- 
cise, a  CDn«iderablc  time  elapses  before  the  muscles  re> 
cover  themselves. 

The  obser^-ations  of  Dr.  Wollaston  prove,  that  the  in- 
dividual fibres  are  subject  to  very  rapid  niteraaticms  of 
contraction  and  relaxation,  so  "  that  each  effort,  i^ia- 
rently  single,  consists,  in  reality,  of  a  great  number  of 


*  Tbc  tocitue  LD  Uiu  thicknm,  wluch  u  obMmd  dutiO|;  oxitntcUm.  to 
induced  nmu  pliyiiologuti  to  ooDclude  tlul  iht  ictuftl  mm  of  iba  bxikI*  » 
ugiueiited )  sliilrf  olhen,  od  ibe  codUwx.  tbink  thti  the  liie  U  diBunJdied. 
Mi.  Ukjo  liaj  piovctl,  \iy  un  ingtaiou*  cxpuiment,  ih«l  ifwft  ii  no  alHntMM 
ui  ilictiitlk  of  n  mutclc  dining  contnctloui  and  liulhui  ibtwn  I 
•f  Itic  tbow  opinione  1>  *«ll  founded. 
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contrtctions  repeated  at  catrcmely  short  intervals."  We 
ma)*  conclude  from  this  interesting  fact,  that  during  (he 
action  of  a  muticle,  some  of  its  filwcs  contract,  while 
others  are  relaxed. 

loi  Relaxation  is  generallv  conceived  to  be  a  passive  effect, 
but  when  parts  have  been  displaced  by  contraction,  there 
h  a  iiecessitj-  for  some  aJisolute  power  to  bring  them  back 
to  their  former  situation,  la  many  parts  of  the  body 
the  action  of  the  antagonist  muscle»,  or  the  force  of  grt» 
vity,  will  replace  the  musdes  as  soon  as  their  contrac- 
tion ceaseK  ;  and  in  other  instances  the  elasticity  of  the 
parts  which  have  been  moved,  aa  the  curtilages  of  the 
riha  or  lar^nix,  will  produce  die  same  effect.  But  as  the 
involuntary  muscWs  are  so  arranged,  that  these  amses  oan- 
'  nut  influence  them,  many  pbv»iologi.sii>  have  contended 
that  these  muKclcs,  and  even  those  of  votitinn.  possess  an 
active  power  of  relaxation.  This  doctrine  ia  rendered 
ven*  probable  by  the  observations  that  have  been  made 
on  the  action  of  the  heart  and  intestine-s.  If  the  heart 
be  removed  from  a  living  animal,  and  emptied  of  its 

'  contents,  the  pulsations  still  continue.  Now,  if  in  thiit 
Rtale  the  organ  be  grasped  with  the  hand,  it  will  be 
foimd  that  in  dilating  it  exerts  a  considerable  effort ;  in- 
deed  the  force  of  dilatation  is  so  great,  that  no  pressure 
bythe  hand  am  overcome  it.* 

TTie  velocity  of  muscular  contraction  is  verv  great, 
although  from  the  circumstance  of  our  being  so  familiar 

"•with  h,  it  does  not  usually  excite  om-  surprise.     In  the 
act  of  running  the  wlocity  is  very  considerable ;  and 

'  in  rapid  enunciation  the  number  of  distinct  contractions 

,        *  Bichit.  Aaai.  Gen,  t.  ii.  p.  46T.     The  inducncc  ol'  lliii  :iclii*c  pu«tt  or 
.  (Ublation  on  ibr  cirLuldii'.<n  of  ilii-  Hood  bM  aliwJy  boui  notjctd    Sm 
p.  294  of  tins  work. 
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thai  take  place,  during  a,  veiy  small  spnce  of  timev'-n^j 
order   to   form    Uiv    nevessary    coraliinationR   of 
Bounds,  i£  reidly  luitouiiibing.  "i  iB 

The  force  of  ihu  musdvs  in  ihuir  stutL*  of  nctivitjr  isii 
immvnsu,  aud  i»  liomt^timt^  sutHcient  to  producu  fmcture  ' 
of  the  -Ijones,  and  rupture  of  the  stronpest  tendons  in 
the  I)ody.     The  power  of  the  voluntary  musdra  is,  to  •■! 
certain  extent,  regidated  liy  the  will  of  the  individual, 
being  proportioned  to  the  degiec  of  stimulus  communi* 

cattid  through  the  nervca. 

'  ,|'Jt  i^  difficult  to  detennine  the  extent  of  muxcubir  coti' 
traction,  aUhuugh  it  is  gvn<^rnlly  in  proportion  to  the  ; 
length  of  the  fil)res.  It  lias  been  stated  that  Uit;  volun-  ■ 
tary  muscles  are  diminished  one-fotirth  of  their  length;'! 
but  the  shortening  sometimes  amounts  to  on^-third^  <lBn 
the  hollow  or  involuntary  muscles,  the  contraction. 'h^ 
much  greater. 


CONDITIONS    OF    MUSCULAR    ACTION. 


) 
1.1 


It  i^  esitential  that  the  muscle  be  in  a  state  of  in- 
tegrity j    if  this  be  impaired,  the    muscular  energy  ia  I 
diminished  or  destroyed;  thus  the  ligature  of  the  nr^n 
tcrics  of  a  muscle,  by  stopping  the  circulation,  OBUseii  *-.» 
loss  of  power;  or  again,  if  tlie  dark  blood  i^  prc^x-nted  ' 
reluming,  by  tying  Uil-  vein.s,  a  simitar  effect  is  pro- 
duced.     Contusion    of  the    musdes,  i»6amnuitioa , 
their  structure,  the  accumulation  of  fat  between  their  if 
fasciculi,  &c,  are  so  many  causes  which  more  or  louii 
opjjosc  their  action;   in  fact,  any  alteration  that  dett- 
rioratcs  their  organization  will  produce  ttiu  same  etfect.  ,<% 

The  observations  of  the  physioIogi^U  of  tlie  time  of  .1 
Haller,  have  satisfactorily  aswrlained,  that  a  muscle  can 
never  exert  its  contractile  force  without  being  previously 
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excited  by  a  stitnullint.  \'iuious  agt-'Otx  arc  capable  of 
determining  tDu»cular  contrnction  ;  in  fnct;' every  btx^y 
in  nature  is  a  stimulnnl  to  the  mnsrnlar  fibre,  becaiise, 
independently  of  imy  other  quality,  the  mere  contact  of 
a  material  substance  ]woduce3  this  effect.* '  Notwith-' '' 
Rtandin^  the  di%'ersity  and  imlimited  number  of  stcmu-' 
lants.  they  may  be  ret'erred  to  tJirW  ctesscM ;  I.  Vilal }' 
2.  Mechanical;  3.  Ckmrieat.  ■   '■  '  ' 

IttiOM  of  the  first  specie*  alwayR  net  thronph  the  me- 
dium of  the  nentiiis  system  ;  they  consist  of  volition 
and  of  those  emotions  of  the  mind  which  are  called 
passions.  The  stimulii:i  of  i-o)ition  is  exerted  only  on 
OQOof  the  great  dimionsof  the  muscular  fivutem,  com-' 
prehending:  what  are  therefore  called,  the  v(duntary 
musrles;  but  with  respectto  powerful  mental  emolionS. 
such  a-H  fear,  joy,  &c.  they  extend  their  influence  to 
every  muscle  in  the  body,  although  they  produce'  moW  ' 
effect  on  the  voluntary  than  on  those  of  the  involuntary 
order. 

Medianicul  stimulants  may  excite  contraction  in  dif- 
ferent moda*;,  viz.  by  acting  on  the  hraiii,  on  the  spinal  ' 
cord,  on  the  nen-es,  or  directly  on  the  muscles  them-' 
selves.    The  stimulants  of  Uiis  class  are  better  calculated 
to  excite  the  muscles  of  volunlarj-  motion  than  the  heart. 

The  stimtdants  of  the  chemical  kind  act  on  both  sets 
of  muscles  in  the  same  manner  as  the  preceding,  but 
they  more  powerfully  iufluence  those  of  the  involuntuy  _' 
claiWi    ■■  -•'•'"'■  ■111"' ■'  .        w,   ,.  (.),><,). I 

The  peculiar  stimuIanLs,  as  the  blood,  alimentary 
subiitances,  &c.  wliicb  determine  the  contrnction  of  the 
heart,  stomach,  &c.  probably  ad  both  on  the  principle 


■  I 
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of  mechanical  and  chemical  excitante.  but  partit 
of  ihe  lultcr. 

The  lost  conditioa  of  coDtmcUlity  nftsn  only  to  the 
muscles  of  voUUud.  Id  ihu  hcultby  aod  nikluriU  hlaie 
of  the  economy,  the^c  organs  heiug  exciltid  by  the 
intluence  of  volition,  r»|uire  an  uniiiLerruptcd  coromu* 
nication  with  the  brain  for  the  performance  of  liuir 
functions.  Any  thing  which  destroys  the  coDoexiun 
bctwcca  tbese  parts,  inLert^res  with  the  voluDtary  oiotwoB 
of  tliv  body  ;  thus  the  si-ction  of  the  epinul  cord  or  of 
the  nerves  going  to  any  individual  muBclet,  will  cause 
pamlytiis  of  the  parts  cut  off  firom  communicatioa 
the  brain. 

From  the  preceding  obserx'ations  w«  kam  that 
exercise  of  voluntary  motion  reqiures  three  conditions : 
I.  A  sound  stati*  of  the  muscle.  2.  A  froe  and  unii 
terrupted  commuuicatioo  with  the  brain.  3.  A  health] 
state  of  the  brain,  or  rather  of  that  part  of  it  ihroi 
which  volition  is  exerted. 

For  the  production  of  the  involuntarj'  movements,  onl] 
two  conditinn.t  are  required:  1.  A  sound  state  of 
muscle.  2.  The  action  of  its  accustomed  and  appio- 
pritttu  stimulus. 

CAUSB   or    MUSCtJLA*    AttlON. 

Thifiinquir)-,  which  ha-s  excited  an  unceasing  inlu 
amongst  (diysiologists,  has  liitjierto  been  conducted  wit 
little  success,  so  that  it  still  rctnuins  involvL-d  in 
acurity.     Such  being  the  case,  1  Hhali  not  allude  to  th«| 
uumerous  theories  which  have   been  contrived  to  ox« 
l^n  this  quetitioD ; ,  nor  shaU  1  offer  any  sunnises.  of 
my  own  a*  to  the  source  of  the  wnnderfiil  power  of 
.ffuacular  moliun.     I'berc  is,  ..bowe^xr.   oik,  point  to 
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wliici)  attention  may  be  bcoeficiully  directed ;  viz.  the 
connexion  that  exists  between  the  muscular  and  the 
iwrvoHS  systems,  and  the  Bhare  that  each  enjoys  in  the 
production  of  motion.  The  investigations  of  Haller  and 
of  succeeding  physiolo^sts,  seem  to  prove  in  a  most 
convincing  manner  that  contnctility.  or,  to  use  a  more 
common  expretislon,  irritnbilily,  is  a  propert)'  inherent 
ill  the  rousculur  fibre,  and  indt:p«n(k>ut  of  the  nervous 
influence;  and  that  it  is  eoficntinlly  the  same  in  all 
muiicleii,  whether  voluntary  or  involuntary.  The'uctioa 
of  the  voluntary  muRctes  is,  however,  under  the  imme- 
diate control  of  the  nen-ous  system,  which  transmits 
the  influence  of  volition,  and  thus  serves  to  excite  the 
fibres  to  contract. 

BFFKCTS    OKMIJl^CULAR    ACTION. 

In  concluding  these  observations  on  muscular  action, 
it  is  nece!).<uiry  to  alhide  to  the  effects  which  are  produced 
by  it  in  the  animal  body. 

''"'The  muscles  are  the  agents  by  which  all  motion, 
either  general  or  partial,  is  produced ;  in  the  former  ih- 
Rtance,  Ihcy  move  the  body  from  place  to  place,  conati- 
tuting  locomotion  ;  in  the  latter,  tbey  act  on  its  indi- 
^'idual  parts,  both  fluid  and  solid.  These  movements, 
however  complicated  they  may  appear,  depend  on  tlie 
'  cftntraction  or  shortening  of  the  fibres  by  which  their 
fhfls  are  drawn  towards  each  other.  It  usually  hapjiens, 
during  tJic  action  of  the  muttcle,  that  one  of  it^  extre- 
n^ties  is  6xed,  and  the  other  moveable ;  this  fixedness 
la  either  absolute  or  relative.  We  have  an  example  of 
the  former  condition  in  the  action  of  the  muscles  of  the 
eye,  the  origin  of  which  is  perfectly  immovable ;  the 
second  state  is  illustrated  by  the  contraction  of  the 
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flexor  muBcles  of  the  finpers,  durinjr  the  bendinjf  nf  th»j 
fiire  arm,  in  which  action  the  origin  is  only  compvra^J 
tiwly  6xfd.     In  some  muMnilar  contractiona  both  exi 
tremities  arc  fixed  ;  this  generally  occurs  in  the  mi 
which  act  on  tiw  cnvitira  of  the  body  ;  as  in  the  inittsncal 
of  those  of  the  ubdomeu  compre^ising  the  contained  vu 
cera  in  the  excretion  of  the  fieces.    la  the  hollow  rausc 
there  is  generally  no  proper  fixed  point,  so  that  all  Uieir 
parts  are  equally  mo^-eahlc ;  this  is  exemplified  io  the 
action  of  the  sphincters,  of  the  circular  fibres,   of  tl 
intcstinv;!,  &c. 

'  The  action))  of  tl>c  muKculjir  s)-stcm  may  ha  dWtc 
into  the  voluntary,  the  involuntar)-,  and  the  mixed. 

The  voluntary  actions  are  those  which  sertx'  to  smp-* 
port  the  body  in  the  upright  postnre,  and  to  produce  its 
general  or  partial  mo^-ements  ;  they  also  effect  the  mo- 
tions which  are  neccsHary  to  mastication,  to  voice,  to 
spevch,  and  to  some  of  the  senses. 

The    involiintaiy   actions   are   principally   connected 
with  those  fimctionH  that  are  denominated  vital,  in  con- 
sC4fucnce  of  being  essential  to  the  support  nf  life  ;  tha% 
•ttc,  however,  other  motions  which  are  also  irn'oliiotniT',! 
Although  not  of  such    importance.     The   involuntary 
movements  miiy  be  nuhdivided  into  two  classes ;  »<uue 
I  Kre  produced  by  stimulants,  which  act  through  u  ihia 
membrane,  immediately  co^Tring  the  muKcles  ;  the  movt<- 
■menta  of  the  alimentar)*  canal,  of  the  heart,  and  ovoi' 
of  the  iris,   are  of  this  order ;    others  arc  determined 
^4)y  a  stimulus,    the  intlucncc  of  whidi  is  propagated, 
by  association  or  sympathy  to  distant  muscles ;    such 
rare  the  movements  of  sneezing,  coughing,  deglutition, 
parturition,  &c. 

Many  muscular  actions  are'  of  a  mixed  clmracM^,  -■o  - 
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as  to  constitute  a  class  intermediate  to  the  two  fonner. 
It  is  extremely  ditficutt  to  establish  a  limit  between 
thoM!  movemtiutt  ttiat  arc  under  the  control  nf  the 
will,  and  those  which  arc  involuuiary ;  thus  there  are 
mu»cles  which  at  on«  timi*  can  be  directed  by  volition, 
whilst  nt  another  time  they  arc  independent  of  it  The 
phenomena  of  respiration  afford  a  striking  illustration 
of  this  Aict :  we  are  able  to  regulate  the  contractions 
of  the  diaphragm,  and  of  the  other  thoracic  muscles, 
in  the  production  and  modulation  of  the  voice,  in  play- 
ing on  wind  instrument!*,  in  great  efforts,  &c.  ;  but  we 
have  no  power  over  the  uimo  muscles  in  hiccough  or 
snecxing,  and  only  a  jimiteil  one  in  breathing.  Again, 
the  motions  of  the  eyelids  are  ordinarily  controlled  by 
the  will,  but  they  become  involuntar}'  if  an  attempt  it 
made  to  strike  the  eye.  Some  persons  are  able  to  con- 
tract the  iris  by  an  act  of  volition,*  although  in  general 
the  pupil  is  influenced  only  by  light.  It  is  evident  that 
All  those  actions  are  of  a  mixed  character. 
r>  There  is  still  one  question  of  some  intefeet,  that  has 
not  been  considered  in  the  preceding  obacrvalions ; 
namely,  at  what  period  after  death  hui»  occurred,  do 
the  muscles  lose  their  contractile  force  ?  It  has  long 
been  known  to  physiologists  that  these  organs  retain 
their  contractility  for  some  time  after  the  ceasution  of 
the  cerebral  functions,  of  respiration,  and  the  action 
of  the  heart ;  but  the  duration  of  this  period  in  the 
-different  muAcltii:  han  not  been  accurately  ascertained. 
lit  is  liable  to  great  vnriiitioD  according  to  the  previouK 

ri-H         ■      , 

_ , *  MJbi, ^mluoa  of  thit  kioil  ii  nlahd  by  Mi.  Tn*ara  in  Im  .Synopir 
wifae  doCtic*  oTlfic  Hyv.  On  meatlontni;  ibi)  aiv  in  my  ledum,  oiw  of 
Iba  ihlteiU  fnfocmcd  me  he  poti  aaed  i  uimlor  po-  cr,  wtiich  >u  teri&cd  It}- 
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irtjrte  Hf  heiilth',  the  Ttina  of  SektU,  land  'thg'clHwTKiMnc)** 
which  have  followed  it.  Diseases,  particuUrly  of  h 
chronic  oature,  have  considerable  influence  od  the  du- 
ration of  this  phenomenon ;  the  musculiir  irntabnit5 
19  alM  speedily  cxtlng^iishpd  in  the  bodies  of  those  per- 
sons who  hiiv-e  been  dt'stroycd  by  rcBpiring  noxioos 
gases,  as  the  carbonic  Hcid ;  and  in  certain  kinds  of 
death,  as  in  that  by  electricity,  the  vital  powen  seem 
to  be  80  totally  and  instantaneouBly  annihilated,  that 
the  muscles  have  no  povrer  to  contract.  It  ha.i  \)vtn 
remarked  that  the  muscular  energy  is  very  tcnacioiu  in 
cold-blooded  animals,  as  eels,  frogs,  aerpenta,  &c. ;  Hi 
these  creatures  contractions  may  be  excited  long  after  the 
cessation  of  the  cerebral  functions.  The  duration  of 
contractility  in  the  human  corpse  varies  from  oMe  Itt 
twcnt)'-four  hours.* 

Many  attempts  have  been  made  to  ascertain  tho  order 
according  to  which  the  contractile  power  ceases  in  U\i' 
different  muscles.    This  subject  occupied  the  attention 
of  Haller,  and  other  physiologists  of  the  same  period  ; 
they  considered  that  the  heart  retained  its  irritability 
longer  than  any  other  muscle,  and  that  the  power  was ' 
exhausted  soonest  in  the  muscles  of  volition.    This  rule, 
however,  is  liable  to  many  exceptions,  which  Haller  hiin-j 
self  noticed  ;  the  intestines,  for  example,  frequently  con- 1 
dnue  susceptible  of  l>eing  stimulated  longer  than  thai 
heart.  Some  experiments  have  l>een  made  tnore  recently] 
by  Nysten,  on  the  bodies  of  criminals  who  had  suffered 
death  by  the  guillotine.    These  observations,  and  utbei4i 
of  a  similar  nature  made  on  animals,  shew  that  musculari 
contractility  is  extinguished  in  the  following  order : .  L. 
Tha  1«A  vvntricle  of  the  heart.     3.  The  Urge  intvatine. 

■  BtrlfiRl,  I.e.  p.m. 
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the  small  intestine,  and  the  stomach.  3.  The  urioai^ 
bliidder.  4.  The  right  ventricle.  5.  The  wsophnpia. 
6.  The  iris.  7.  The  muscles  of  volition,  first  in  those 
of  the  truok,  thea  id  those  of  the  inferior  extremities, 
and  afterwards  in  those  of  the  upper  extremities. 
Lastly,  in  the  auriclefi  of  the  heart,  of  whicli  the  right 
retains  its  susceptibility  longer  than  the  left.  Lung  after 
the  muscles  have  lost  their  power  of  being  excitud  by  the 
application  of  galvanism,  they  rcmnia  contracted,  and  in 
this  innnnur  they  produce  the  stiffnons  which  is  so  re- 
markable ill  tlie  deud  body.  This  phenomenon,  vkhich 
has  been  noticed  in  the  Introduction,*  is  caused  by  the 
touic  contraction  of  the  muscles ;  it  is  independent  of 
the  nervous  system,  so  that  neither  the  section  of  the 
ner\'es,  the  removal  of  the  brain,  nor  the  state  of  hemi- 
plegia, pre\'ents  its  manifestation.  It  has  been  compared 
to  the  contraction  of  the  fibrinous  coagulum  of  the 
blood,  and,  tike  this,  it  does  not  cea&e  till  the  com- 
meDcemcul  of  putrefaction,  t 
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When  the  embryo  is  first  formed,  tlus  tissue  caonot 
be  distingui.shed  from  the  celhdar  membrane  with  which 
it  is-^onfounded  in  a  common  gelatinous  substance.  The 
involuntary  muscles  are  first  developed,  and  afterwards 
At  an  early  period  after  conception,  a 


the  %'olimtary. 
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small  point,  jnoif /urn  mliens,  indicatuig  the  Rit^Ulboa  j>f 
the  heart,  m&y  he  distingiushed  hy  its  puUation^,,  sd- 
tho\iph  no  fil>pes  "are  discoverable  by  the  minrosjwge 
during  its  first  actions,    Towards  the  second  mouUi,  t^ 
muscles  of  the  skeleton  liave  distinct  fibres  ;  tlicy  [iroscnt 
the  appearance  of  vUcid  and  yiJIowi&h  layers ;  nt  tiie 
end  of  the  third  month,  the  tendons  begin  to  \x  ionued: 
during  the  fourth  ond  fiflii  months  the  fibres  l>ecoine 
redder  and   firmer,   antt  are  more  easily  distingxti^hed 
from  the  tehdocts;  in  the  sixth  moDtli,  a^tliough  thtqr 
are  vcr)'  soft,  ihcy  are  still  more  perfect,    At, the  (iill 
period  of  gestation  the  muscles  are  formed,  (jut,  lltey  arp 
soft,  pale,  and  larger  in  proportion  to  Uicir  trndinous 
substance  thui  ii^  the  adult.    Some  time  /iJter  hlrili  tho] 
l>ecome  redder  and  stronger,  although  tl^y  remaio  di 
ingalong  time,  rounded  and  soft;  they  also  conlMS^ 
more  gelatine  and  less  fibrin  than  when  their  orgnnisa^ 
Uon  i&  perfected.    Whca  the  growrtli  of  th^  liody  is 
completed,  the  muscles  (icquirv  greater  thickness,  oolie-j 
sion,  and  colour;  tliese  qualities  are  dtiveloped  to  mon 
ad%'antugc,  in  proportion  to  the  health  of  the  indii-tdulil 
fttld  to  the  exercise  of  Uie  muscles.     In  the  prti  X 

years!  the  redness,  cohesion^  and  force,  gmduiJl)  dimir 
nish,  whilst  the  hardness  increases ;  in  old  age  thg 
muscles  become  pale,  yellow,  and  eveii  tivi(J. 

There  is  some  uncertainty  concerning  the  dev-elop-l 
mcnt  of  the  musculur  power  in  young  aninuds.  In  the! 
human  fa:lus  no  perceptible  contractions  occur  in  thsj 
voluntary  muscles  till  towards  the  middle  period  of  j 
pr^nancy  ;  hut  the  power  of  the  liesrt  is  exerted  at : 
much  earlier  stage.  Bichat  thinks  that  the  mu-tcles  of 
the  fcetus  have  an  irritability,  or,  at  least,  a  suscepti- 
bility to  gal^'anic  influence  inferior  to  that  of  individuals  j 
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who  have  respired.  The  experiments  of  Meckel,  on  the 
tontrary,  tend  to  prove  that  contraction  is  exercised 
frith  more  energy  in  a  young  than  in  an  old  animal ; 
thf}-  also  shew  that  contractility  remains  a  longer  time 
aAcr  death  in  a  new  horn  animal  than  in  the  adult. 
Thus  he  could  not  excite  the  mui>cles  of  a  full  grown 
rat  at  the  expiration  of  an  hour  and  a  half  after  death  ; 
whilst  contractions  were  produced  hy  the  effect  of  con- 
tact alone  in  a  rat  killed  immediately  after  birth,  for 
the  space  of  eight  hours.  During  infiuicy  the  muscu- 
lar mo\'ements  are  easily  excited  and  performed  tnth 
promptitude,  liut  they  are  weak  and  of  short  continu- 
ance. In  the  adult  the  motions  of  the  body  are  mure 
perfect,  and  more  powerfii!  than  in  the  child ;  they  are 
also  distinguished  hy  their  durability  and  precision.  In 
old  age  the  contractions  become  weak,  ^low,  and  uncer- 
tain, and,  consequently,  the  moveoienta  of  the  body  are 
imperfectly  and  diiBcultly  performed. 

The  muscular  system  presents  some  differences  which 
depend  on  the  sex ;  aeleris  paribus,  the  muscles  are 
more  rounded,  weaker,  less  tirm,  and  less  powerful  in 
the  female  than  in  the  male  ;  they  enjoy,  as  in  youth, 
a  greater  susceptibility  to  motion,  but  their  action  is. 
weaker  and  less  capable  of  being  sustained. 
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Section  I. 

OP  THB  VOLUNTARY  MU8CL8S. 


..1 


The  name  of  muscles  i»  frequently  restricted  to  theae 
bodies  which  arc  dutttnguishcd  by  being  the  active  on* 
gans  of  motion,  and  by  being  immediately  under  the 
oontroul  of  volition. 

The  voluntarj'  muscles  constitute  a  large  proportion 
of  the  mass  of  the  body,  especially  in  those  iodividuali 
who  are  engaged  in  laborious  occupations.  They  are, 
in  genernl,  placed  around  thv  bouva,  and,  consequentiyi 
towards  the  external  surface  ;  in  some  parts  of  the  body 
they  are  situated  more  deeply,  an  iu  the  mouth,  chest, 
and  abdomen.  r 

I' Their  number,  which  is  very  great>  is  liable  to  variar 
tion.:  this  does  not  so  much  depend  on  any  actual 
difference  in  the  muscles  themselves,  as  on  the  nuuuur 
according  to  which  they  have  been  described  by  nnato* 
mists ;  some  writers  considering  certain  muscti%  lo  be 
composed  of  several  fasciculi,  which  others  have  regarded 
as  forming  so  many  distinct  muscles.  Chnusaier  Has 
admitted  only  three  hundred  and  sixty-eight,  whikrt 
other  writers  extend  the  number  to  four  hundred. 

Each  muscle  of  the  human  body  has  received  n  pr6- 
per  name,  founded  on  some  consideration  or  otlier  con* 
nectcd  with  the  organ.     The  nomenclature  of  this  part 
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of  anatomy  is  so  imperfect,  and  so  many  alterations 
have  been  made  in  it,  that  there  is  scarcely  u  muscle 
which  has  not  more  than  one  name,  and  some  huvc  re- 
ceived as  many  as  ten  or  twelve. 

Various  circumatiutccii  have,  at  diflfercnt  times,  regu- 
lated the  appUcution  of  names  to  muscles  ;  a  numericaJ 
order  was  observed,  by  some  anatomists,  to  distinj^iish 
these  organs,  when  several  of  tliem  belonged  to  the 
same  part,  and  produced  the  »ame  kind  of  movement ; 
OS  in  the  instance  of  the  extensors  of  tlie  thumb,  of  the 
intaiossei,  Ste.,  which  are  called  first,  second,  third,  &c. 
The  muscles  have  been  more  commonly  named  from  a 
combination  of  several  circumstances  ;  for  example,  ac- 
cording to  the  predominance  of  one  at  other  of  their 
dimensions,  from  their  size,  from  their  situation  in  cer- 
tain regions  of  the  body,  or  from  their  c<innexion  with 
different  organs.  Thus  there  are  the  lalissimus  dorsi, 
loiiguaco)li,rectU8  capitis  posticus  major,  vastus  intenius, 
anterior  auris,  &c.  Hie  relative  position  has  very  fre- 
cjnently  influenced  the  names,  hence  the  terms  anterior, 
posterior,  internal,  externid,  superfieiid,  deep,  &c.  The 
name  is  often  derived  from  Uie  use  of  the  muscle,  and 
fVom  the  part  to  which  it  is  attached;  this  has  given  rise 
to  the  terms  of  levator,  depressor,  abductor,  adductor, 
dexor,  extensor,  supinator,  sphincter,  &c.  Manymuu- 
cles  are  di&tia^uished  by  their  figure,  as  the  deltoides, 
rhomboideuM,  trapezius,  scalenus,  orbiculoris  ;  othera  by 
the  straightness  or  obU<|uity  of  their  fibres,  us  the  rectus 
abrlomini<i,  rectus  oculi,  obliquu:^  oculi  ;  some  by  the 
direction  of  the  fibres,  as  cervicalis  desccndens,  obliquus 
abdominis  ascendens,  traiwversalis  pcrenei ;  a  few  are 
named  from  their  mode  of  connexion  with  the  ten- 
hiM)  „iil)   i<<  '•-.iiu.i.n  •      2  o  2  '  '    ".'  ''' 
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doris,  such  as  the  spmi-tendinosiraanit  (ligasWcos  ;  ttni 
othera  from  the  niimhcr  of  their  urigios,  u  the  triceps 
and  biceps.  ^  ..l.,n.-..i  .  .',■•■"    . 

*  Many  attempts  have  been  made  to  improw  the  i  nc 
menclfttupe  of  the  muscles  hy  modern  anatomists,  eiipif-' 
cially  by  Chaussicr  and  Dumas.     The  arrangement  of 
the  former,  which  is  fbonded  on  the  principle  of  naming 
the  muscles  according  to  the  connexions  of  their  two 
extremities,  has  many  advantages,  and  is  well  culeiilated 
to  facilitate  the  study  of  myolog}',  because  the  name  of 
each  muscle  conveys  to  the  mind  the  most  important 
points  of  its  attachment.    The  terms  of  this  anatomist^ 
are  generally  adopted  in   FVance.      The  nomenclature' 
suggested  by  Dumas,  is  a  modification  and  extvn!<ion  of 
Chaussier's  principle  ;  the  names,  according  to  this  plan, 
being  intended  to  express  briefly  all  the  pointti  to  whic 
each  muscle  is  attached.     But,   as  it    has   been  judi- 
ciously remarked,  where  the  origins  and  insertions  nrti 
numerous,  the  name  that  pretends  to  enumerate  thai 
whole  mu5t  often  run  out  to  the  length  of  a  oenience.* 

In  the  work  of  Dr.  Barclay ,t  the  va^ieness.  and,  itti 
many  instances,  the  decided  incorrectness  of  the  exprcs-l 
'isions  in  common  use  amongst  anatomists,  are  forcihln 
depicted ;  and  he  has  suggested  new  terms  founded  oa] 
a  scientific  and  determined  basis,  which  would  certainly,] 
were  they  generally  employed,  inlrofhiec  great  c1e«rnc 
and  precision  into  anatomical  descriptions.'  But 
effect  so  desirable  an  object,  it  is  necessary  that  these 


*  The  KAAet  may  have  Mm«  nlu  of  Uie  tucoaveaiaice  Ikal  would  miih 
from  lite  ^ii«nil  employ  men  I  of  itioc  niiiDt^  by  ihc:  following  aoHnplMg 
las-ipiHi-icopuio-lriicAilrrifH,  *iip(li»piaiitu»i  lttni«-r*4liKlavi^it 
pecloislit  ui»jo(i  nit-oplico'ipAnti-icierolictei;  IcMlOt «culi, 
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tenns  should  bo  udopu-d  by  common  consent ;  for  othtr- 
wtse,  thvy  would  only  add  to  the  confu-sion  which  alruody 
so  much  cncumbt'rs  the  study  of  anatomy.* 

The  vohmtary  muscles  are  usually  disposed  in  pairs, 
but  the  following  are  single;  the  diaphragm,  the  sphinc- 
ters of  the  mouth  and  anus,  the  arytesoideus  traus- 
versalis.  and  gcnemUy  the  azygos  uvula;. 
<  The  muscles  are  dibtinguiahed  according  to  their  situ- 
ation uud  connexion  into  thotsc  belonging  to  the  Kkelettm, 
into  those  of  the  larynx,  of  the  organti  uf  the  senses,  and 
.hstiy  of  the  skin.  Several  of  the  muj>rJes  of  volition 
■also  belong  to  tlie  wifices  of  the  digestive,  resjiiratory, 
genital,  and  urinary  passages,  where  they  are  insensibly 
confounded  with  the  internal  muscles.  A  useful  divi- 
sion of  the  muscles,  in  many  respects  analogous  witli 
tliat  of  the  bones,  is  founded  on  the  reliilive  proportions 
which  they  present  in  their  three  dimensions.  Accord- 
ing to  this  arrangement  they  are  divided  into  Uu-ee 
classes  :  the  long,  the  wide,  and  the  short. 

The  long  muscles  arc  more  numerous  than  those  of 
the  other  divisions ;  they  arc  almost  entirely  confined  to 
the  limbs,  and  are  usually  placed  in  strata,  of  which  tlie 
supurtieinl  arc  compose<l  of  the  longest  muscles  ;  wbiUt 
in  the  deeper  layers  the  muscles  are  shorter,  and  are 
more  Rxud  in  their  situation^  in  couscquencc  of  being 
closely  attached  to  the  bones.f 

The  broad  muscles  generally  consist  of  thin  but  ex- 

*  li  may  be  couidcfod  *  fortuiiBtc  circunutitncG  Tor  r.ngliali  attidfuU,  llial 
the  Icnchcn  of  anaroniy  in  thit  couDlry  u*  uiiuilly  tili>lli^  wiili  employing 
Iho  nitnn  which  have  lonfc  bam  taubtuhcd  iii  common  use.  A  eontiOmtil 
writer,  Dr  Schi«);rr,  laor*  diftlTeolopbton,  u  he  » lUlkl  to  lu*«  pubtnhcd 
a  ihii'k  ociivo  volutne  lo  unmel  Umc  coniplicnlKt  Bynunyiiin. 

t  Tlir>G  (^rcumiUncci  ripUin  Ibc  nine  of  ihi-  iiii«r|Mal  rflnictlon  of  the 
si'|)<;rlki:>I  jrxl  rlivji  luiuclva,  ob*er*cd  In  in  aaiiiuialKjii. 


MA 


DBLLT,  OEKIN,  INSERTION. 


P 


^niTO  ]fhn}f»'of  fibres,  pkced  on  the  tratXc ;  thtfroei 
cupy  the  exterior  of  Uic  great  cavities  of  the  body,  and' 
in  some  instances,  as  in  that  of  the  abdomen,  they  con* 
BtiCiite  the  larger  part  of  their  wsUa  ;  wbilat  in  others, 
they  merely  clothe  the  osseous  parieles.    Several  of  theB^i 
organs  extend  tVx)m  the  trunk  to  the  lirabs,  in  whidil 
counie  they  often  become  considerably  elongated. 
''■'In the  third  class  the  muscles  have  their  three  dimeor 
Sions  nearly  uqual ;  they  are  generally  triangidar  or  oblooj  j 
in  their  form.     Tliey  are,  in  proportion  to  tlieir  size,  moroJ 
ftowerfiil  than  those  of  the  two  preceding  classes,  and  are, 
consequently,  placed  in  those  parts  of  the  body  wbcre 
strength  rather  than  extent  of  motion,  is  required  ;  for 
lexample,  around  the  tcmporo-muxtllary  articttlUion,  the 
'  joints  of  the  head  with  the  vertebral  column,  of  tfae 
foot,  hand,  &c. 

Each  of  the  ^-oluntary  muxdes  nsunlly  possessev'  t.l 
ventral  part,  called  the  bod^  or  belly,  and  two  extremitiGS^  i 
one  of  which  i«  termed  the  head  and  the  other  the  tail ; . 
the  head  is  connected  with  some  fixed  point,  which  is< 
Tpparded  as  tlie  onyta  of  the  muscle  ;  the  lower  end  is 
attached  to  a  more  moveable  part,  which  is  considered 
AS  the  itwertim.     This  form  is  exemplified  in  several  of] 
the   muHcles   of  the  limbs  which  are  enlarged  in   the 
middle,  owing  to  the  di-sposition  of  the  fleshy  tibrcft, 
and  contracted  in  the  extremitii-s,  which  are  generallr 
tendinous.     The  annular   muscles,    as  the    orbicularis 
oris,  sphincter  ani,  &c.,  do  not  possess  any  tendtsouti 
Klruclure  ;  this  obscrxYition  also  applies  to  seveml  of  tfak  j 
small  musclea,  as  those  of  the  li)i)>  and  of  the  larynx. 
■"'  The  tendons,*  which  are  usually  placed  at  the  two  cxi- . 
M^  )\  <><  -i>iri 

■  Sm  p.  3i9. 
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tremitics  of  the  muscles,  are  in  most  tustaaccs  of  unequaj 
length  ;  the  one  towards  the  origin  being  with  a  few  ex> 
oefHions,  shorter  than  that  towards  Uie  insertion  ;  it 
frecgtiently  liappens  that  thvre  is  only  one  tendon  which 
is  attached  gometimcs  to  one,  somelimta  to  lliv  other 
extremity.  They  arc  always  muoli  smaller  than  the 
muscles  to  which  they  an  attaclied  ;  this  Arrangement 
preKcn'es  tile  Hyrametry  and  form  of  the  body,  and  also 
locilitatos  the  complicated  moveinent.^  of  its  different 
parts.  I 

The  fibres  in  tlie  voluntary  muscles  aru  usually  straight 
and  parallel  to  eacii  other ;  but  they  are  sometimes  ra» 
dialed,  as  in  the  diaphragm,  the  pectoralis  major,  the 
genio-hyo-glo*»u»,  &c. ;  an<l  occasionally  they  observe  a 
circular  course.        >i    i  /  i 

When  uil  the  Bbree  ran  obliquely  in  one  direction  bh- 
wards  the  tendon,  they  form  what  are  called  the  ttinglc 
or  scmi-pennifonn  muscles  i,mu8euU  temi'pennati)  ;  when 
the  parallel  fibres  pass  in  two  directions  so  as  to  meet  isx 
the  centre,  they  produce  the  complete  penuiform  mus- 
dea  {ttmscuti  pmnati).  The  rectus  femoria  is  an  in- 
stance of  thifl  disposition.  There  are  some  cxami^ex  of 
the  compound  penniform  muncles,  which  consist  of  two 
penniform  bellies  joined  togetlier ;  the  gastrocnemius 
is  of  this  order. 

The  direction  of  the  entire  muscle,  which  is  described 
by  drawing  a  line  through  iXs  centre  from  one  extrrmtty 
to  the  other,  is  frequently  different  trnm  that  of  tlie 
fibres.  When  the  course  of  the  muscle  and  of  Uie  fibres 
is  exactly  the  same,  the  power  of  the  former,  which  ia 
Urn  cose  is  equal  to  tlie  sum  of  the  forces  of  all  the 
fibres,  is  exercised  iu  the  line  of  its  direction  ;  but  if  the 


4»6 


blMPLH  AND  COMPOUND  MVSCLCSkM 


.  fibres  do  not  correfpond  with  the  cuursc  of  th«  muack* 
or  with  each  other,  then  the  intenMty  uad  the  directioOi' 
'of  the  force  will  vary  according  to  the  kind  of  dcviHtian. 

Some  of  the  musclea  are  simple  and  distinct  in  ihvir 
whole  extent;  whilst  others  are  divided  into  several  por- 
tions, tiithcr  at  tlicir  origin  or  at  their  insvrtton,  or  bL 
both  tbc:sc  poiots.  There  arc  examples  of  the  formnr,  in 
the  scmi-meinhranosus  and  gracilis.  Amongst  the  latter 
or  compound  muscles,  some  have  two  or  three  distinct 
portions  at  their  origin  and  a  single  insertion  ;  such  are 
tlie  tric&ps  extensor  cubiti,  the  sterno-mastoideus,  and 
the  pectoralis  major ;  others  are  single  in  their  origin, 
and  divided  at  their  insertion,  as  the  flexor  and  exten- 
sors of  the  toes.  TttCfiC  divisions  an:  occusioually  <  no 
distinct,  that  certain  muscles  which  arc  regurdcU  by 
■Borae  anatomists  as  single,  are  descril>ed  hy  others  as 
forming  »e\-eral  muscles  ;  this  is  the  case  with  the  le\'alof 
labii  sxiperioris  alieque  nasi,  and  the  extensor  digitonim 
manus.  Again,  the  extensor  of  the  leg  is  usually  dc-; 
scribed  as  consisting  of  tlir«>G  separate  muscles,  viz.  th^ 
two  vnsti  and  crurteus ;  whilst,  by  many  autJiors,  it  i^ , 
ooosidered  as  one,  called  the  triceps  extensor  cruris.        , 

Some  muscles  are  united  to  each  other  at  their  origin, 
as  the  biceps  cruris  and  semi-tcndinosus,  and  also  tlie 
coraco-brachialis  and  biccpM  cubiti  -,  others  are  joined  n( 
their  insertion,  as  the  latissimus  dorsi  and  teres  mujor, 
the  different  musclus  of  the  lips,  &c.  In  some  regions 
of  the  body,  as  in  the  sale  of  the  foot,  and  the  deep  pait 
of  the  back,  the  different  muscles  are  so  much  cojXj 
founded  together  that  il  is  ditlicult.  and  in  some  Jiuh^j 
jects  impossible,  to  di&tinguish  then:t  from  each  other. 

The  muscles   of  volition  are  provided  with    curtain 
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appcntUgeaconsisting  of  the  aponeuroses  and  tendinous 
sheftths,*  which  iiKTcnsc  their  power  and  facilitate  their 
HCtinn ;  Uie  former,  by  aupjiortiuj^  the  fibres  in  their 
tiituation  and  by  presenting  any  displaeettient  during  their 
contraction ;  the  latter,  by  liJcing  the  tendons  mid  bv 
allowing  them  at  ^  same  time  to  play  freely  within  the 
ftynoiiiO  btirue. 


inn  ihw  i  noitii»n/  •A^Bl^  it  itu*  ii  i 

b"  SECTkoif  Hi  ' 

^■U/i  i,;H«CHANISM   OF  MCSCULAA  MOTtON-.  ,^ 

"'  I  ttAVT.  hitherto  deferred  speaking  of  the  mechanism 
#hich  is  displayed  in  tlie  production  of  anima]  motion,' 
because  the  following  observations  almost  exclusivdy 
apply  to  the  voluntwrj'  muscles. 

"■  The  muscle-s  are  divided  according  to  the  kind  of  move^ 
mcnt  they  produce,  into  associates  and  antagonists;  tW 
former  act  logetiier  and,  by  their  combination,  they 
cauiie  the  same  kind  of  motion  ;  the  latter  on  the  con- 
trary, act  id  an  inverse  sense  to  each  other,  and  thus 
produce  dissimilar  movements. 

The  various  motions  of  the  body,  with  the  exceptioii 
of  those  which  are  veiy  simple,  are  accomplished  bv  the 
bbmbined  action  of  two  or  more  muscles.  In  many 
instances,  muscles  which  are  opposed  to  each  other  in 
their  single  actions,  arc  associated  to  produce  an  inter- 
mediate mowment.  In  all  these  eases  tliere  is  a  com- 
jjOsitiun  of  forces,  each  muscle  losing  a  portion  of  its 

power;  thus  if  tlie  abductor  and  le^-ator  oculi  contract 

i< 

■  Sue  p.  352,  (I  *rf , 
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but  there  i.i  a  compensntion  in  the  velocity  and  catest 
vf  inotton  which  nre  ac(|uired. 

l'h«  tirst  kind  of  lever,  in  which  the  fulcrum  is 
placed  io  the  centre,  is  employed  in  oertaia  movviiiKatit 
requirinft  great  force  ;  there  is  aa  cxnmple  of  this  in 
(lie  ucliou  of  the  extwasor  muMilcs  of  the  spine,  which 
are  inserted  behind  the  fulcrum,  whilst  the  part  to  be 
moved  or  the  weight  is  plared  before  it.  The  aecood 
species  of  le\'er  is  but  TRrely  used  in  muscular  action  ; 
several  instances,  however,  might  l>e  adduced  in  which 
the  weight  or  resistance  is  situated  Iwtween  the  power 
and  the  fulcrum  ;  thus,  in  depressing  the  lower  jaw,  the 
fulcrum  eorrosponds  to  Uic  temporo- maxillary  articula- 
tion, the  power  is  represented  by  the  chiu  and  the 
weight  in  the  bone  between  these  points :  again,  in 
raising  the  body  on  ttie  toes,  the  fulcrum  is  at  the  end 
of  the  foot,  the  power  is  placed  in  the  heel,  and  the  re- 
distance  in  the  joint  of  the  ankle.  '    ' 

Besides  the  loss  of  power  occasioned  by  the  nature 
of  the  levw  which  is  generally  employed,  and  that 
caused  by  the  association  of  the  musculHT  contrucbonf, 
the  following  circumstances  wilt  alriu  produce  the  Rame 
effect.  1.  The  mode  in  which  the  muHcU«A  are  io- 
sorted  into  the  bones,  and  the  tihreo  into  the  tendons, 
2.  The  equal  division  of  the  muscular  effort  on  the  two 
points  of  attachment.  Z.  The  resistance  of  the  tonic 
contraction  of  Uie  antagonist  muscles.  4.  The  frie> 
tiou  of  the  muscle  and  its  tendon  on  the  surrounding 
parts. 

1 .  The  muscular  fibres  are  usually  placed  so  as  to 
act  obliquely  ;  this  arrangement  causes  a  tosa  of  power ; 
but  what  i&  lost  in  power  is  guned  in  the  sanng  of  the 
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iftiantity  of  contraction  ;  for  it  may  be  demonstruLvd, 
Uiat  n  given  cxtvnt  of  raotioo  can  be  produced  by  a 
smalW  (piantily  of  roiitrnctiun  if  oblique  fibres  are  used 
than  when  stmight  ones  are  employed,*  Another  great 
source  of  the  kws  of  power  is,  (hat  the  tendon  is  gene- 
nlly  inserted  into  the  bone  at  an  acute  ar^le,  whereas, 
in  order  that  the  power  should  have  operated  in  the  most 
advantageous  manner,  it  ought  to  have  acted  un  the 
lever  in  a  perpendicular  direction. 

d-<i2.  As  tJie  Abres  contract  from  their  extremities  to- 
•vardp  the  centre,  it  is  evident  that  half  tlie  effort  of  the 
musete  i»  vxpL-udvd  on  the  point  wliich  in  fixed ;  thus,  if 
the  deltoid  exerts  a  power  equal  to  one  hundred  pounds, 
only  half,  or  6fty  pounds,  will  be  employed  in  raising 
the  arm,  tlw  other  half  being  exerted  on  the  scapula. 
This  fiict  shews  the  necessity  of  every  muscle  having  a 
fixed  point  during  its  contraction,  for  if  both  cxtremitieH 
were  et^ually  moveable,  they  vrould  approach  each  other 
when  the  fibres  were  shortened.  lu  order  to  pre\'ent 
UuK  event  taking  place,  almost  every  motion  is  a  com- 
pound one ;  for  example,  before  the  deltoid  can  effec- 
tually raise  the  arm,  it  is  necessary  that  the  trapezius, 
rhomboidei,  fitc.  should  secure  and  fix  the  scapula. 
^"1  3.  A  third  cause  of  the  loss  of  power  depends  on  the 
disposition  of  the  muscular  system,  which  is  such  that 
in  general  one  set  of  muscles  cannot  act  without  expe- 
riencing the  resistance  arising  from  the  tonio' contraction 
of  the  antagonists. 

4.  Another  circumstance  unfavourable  to  muscular 

1»1         "I        .  ■!!  ,J     '     ■  .1111  <        ■'  I 

,  1  *-Ayay  intcRtting  BccouDi  of  Uw  nwchsoinn of  mueultf  tedon  mKIw 
tpund  m  Dr.  BoMqcJl'i  Ekin.  S]ft.o(Phj.  vvl,  i.  p.  183.  TlietHkiiuf  tlii- 
obliqut  dinciiou  of  the  miecln  ■n;  conhidcrail  by  Dr.  Monni.  Sdin,  Sen 
Outlmn  or  Atui.  vol,  i.  p.  105. 
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actlonr,  U  the  nil)Wiip<^tW  tendon*  ifiid'Anhfr'Krtti! 

lation.1  against  tlie  adjacent  psit-^.  Hiis  loss  of  power 
conxlderable  in  those  imtances  in  which  the  tniUKle 
fusses  over  sextral  joints  bl^^o^e  it  b>  inserted  ;  the  laxity 
of  the  cclliilar  texture,  and  the  jirovision  of  tlit  btu-Hie 
mucosa:,  tend,  however,  to  diminish  the  efFccls  of  fric- 
tion. 

AU  these  mechanical  imperfections  are  productive  of 
an  enormous  sacrifice  of  power,  so  that  it  has  been  oil- 
culated  the  deltoid  employs  n  force  etjua)  to  two  thousand 
five  hundred  and  .tixty-eiglit  pounds  to  overcome  a  rt- 
sistance  of  fifty  pounds. 

Xntwithstanding  so  many  circumxtanceji  exert  an  un- 
£k%-ournbIe  influence  on  the  action  of  the  muscles,  thoK 
are  some  which  have  a  contmry  effect.  In  the  firei 
pince,  it  may  be  noticed,  that  the  angle  at  which  the 
mu&de  is  inKcrtod,  is  enlarged  by  theswellinf^of  the  ex- 
tremity of  the  bone,  by  the  projection  of  the  difftreni 
processes,  and  by  the  existence  of  some  particular  bone», 
such  as  the  patellie  and  ossa  sesamoidea,  which  chan^ 
the  direction  of  the  muscles  previoiu^  to  their  instrtion  ; 
the  same  rusult  is  also  produced  by  the  pullics  over  which 
certain  tendons  ore  reflected.  Again,  it  frequently  luip- 
prns  that  the  angle  of  insertion  is  increased  during  the 
contraction  of  a  muscle ;  we  observe  thia  in  the  action 
of  the  flexors  of  the  lep,  which  becoAie  more  ptt^ien- 
dicular  to  the  bones,  and  consequently  more  pownful, 
tut  the  tibia  and  fibula  arc  drawn  backwards.  , 

In  conclusion,  it  must  be  remarked,  that  the  me- 
I'hiuiism  of  the  muscular  system  is  equally  iwrfi^cl  with 
nil  Ibe  other  workK  i>f  uature.  It  ia  true  thut  power  ti 
WKrrirtpcd  by  the  employment  of  the  third  kind  of  lever 

the  combination  of  the  muscles,  and  by  the  oblique 
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ioscrtiou  of  the  fibres,  aod  of  the  tendons ;  but  this  loss 
is  amply  couutcrbulanccd  by  the  extent  and  velocity  of 
motion  which  arc  Ihiiii  gained,  and  also  by  the  presen'a- 
tJon  of  the  form  and  symmetry  of  the  body. 
i^The  muscles  of  volition  are  capable  of  exerting  them?> 
selves  in  an  extraordinary  manner,  whenever  circum-. 
stances  render  such  exertion  necessary.  In  these  in-i 
stances,  very  forcible  muscular  contractions  produce 
what  we  term  efforts,  wtiich  are  dciitined  to  overcome 
any  external  resistance,  or  to  perform  some  laborious 
function  ;  they  are  retjuired,  for  example,  in  sustaining 
a  hca%'y  burden,  in  lifting  a  great  weight,  in  difficult 
cxpuUiou  of  the  fjeces,  in  parturition,  &c.  In  all 
powerful  exertions,  u  great  number  of  muscles  are  called 
into  action  ;  the  proce^is  of  ret^piration  is  grually  ex- 
cited ;  and  the  uuerg)'  of  the  iien'ous  system  is,  for  the 
time,  considerably  increased.  As  a  necessary  prepara- 
tion for  every  muscidar  effort,  the  chest  must  be  fixed  j 
this  is  effected  by  taking  a  full  and  deep  inspiration,  ^q 
as  to  distend  the  tliorox,  the  lower  part  of  which  is 
rendered  immo\-uble  by  the  combined  action  of  the  difln 
phragra  and  abdominal  muscloi,  and  at  the  same  time 
the  glottis  is  closed  so  as  to  pre\'ent  the  escape  of  the 
ail^*  llie  parietes  of  the  thoracic  cavity  being  thus 
secured,  it  follows  that  the  muscles  proceeding  firom  it 
will  act  on  the  limbs  in  which  they  are  inserted,  with 

•  The  cxpcrimenli  of  M.  BounJon  prove  IhH  Ihc  cloMicc  of  Ihc  glotlit  jt 
htdupennbls  in  the  production  of  VHf  r€on  o(  Ilie  mmcln:  IM  tnade  in 
opetiiuf;  tn  ilia  windpipe  of  adoKthUhiid  bvcn  is  th«  hkUlof  jun^ngond 
tiimUing  when  bidden-,  aflei  tliit  optrktioo,  the  animal  wa*  no  longer  tbl«  |o 
makcHnyiiiRiiUr  rlfoibi,  though  cvidenlljr  willing  to  do  aO',  tint  on  ctotiitg 
Ihc  tpcTtun,  tiy  dtkoiag  the  tAfjn  pf  Ihc  wound  together,  tlw  loM  powtt  wu 
InitaMly  iisiored.  Sec  RccUeichei  tur  le  Hb»ai»ni«  d«  1*  Rnpinuioa  ti  de 
UCitculatioD  du  Sang. 
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an  undivided  force.  Whilst  the  effort  continues,  the 
inspirations  rapidly  succeed  each  other,  by  means  of 
which  the  numerous  muscles  that  are  employed,  have 
an  interval  of  rest,  and  the  venous  blood,  the  flow  of 
which  is  in  some  degree  ohBtmoted  during  the  fixed 
state  of  the  chest,  passes  towards  the  heart,  in  order  to 
be  decarbonised.  This  hurried  respiration  induces  such 
distress,  that  after  a  longer  or  shorter  period,  the  effort 
must  be  discontinued.  Those  individuals  who  have  ca- 
pacious and  sound  lungs,  and  who  have  acquired,  by 
practice  and  training,  the  power  of  repeatedly  suspend- 
ing their  respiration,  are  capable  of  persevering  in  mu»< 
cular  exertion  in  a  very  astonishing  manner.  At  the 
same  time  that  the  respiratory  muscles  are  in  action^' 
those  of  the  face  partake  in  the  effort,  and  give  a  atrai^ 
expression  to  the  countenance.  The  blood  is  also  de* 
termined  towards  the  bead,  a  phenomenon  which  prin- 
cipally depends  on  the  impediment  off»ed  to  the  venoua. 
circulation. 
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OF  THR  INrOLI/NTART  MUSCLBS. 

''  TriKSB  miisclc*  have  not  been  diatinguiBliwI  like  Umwo 
of  the  former  class  Ity  iiiiy  pflriicular  appellations  ;  they 
are  only  known  liy  Uic  numcrs  of  the  origans  which  ihcy 
oofltributc  to  form.  They  <!onsi&t  of,  1,  The  heart. 
2.  The  mUscuIiU'  tufiic  of ^  the  alimentury  cnnaj.  sJ 
TTie  muscular  coat  of  the  uterus.  4.  Thi.*  fibres  belong- 
ing to  Uic  trachea  and  bronchi.  5.  Tlio  iris.  6.  Tlw 
fRnall  muscles  of  the  tympanum.  The  muscles  of  Xhs^ 
urcthrsi.  and  most  of  the  sphinctors,  are  analogous  in 
some  respects  with  the  preceding ;  they  are  in  fwcl  in- 
termediate to  the  two  classes  of  muscles,  and  by  their 
aituAtion  and  functions,  they  share  in  the  characters  of 
t>oth  sets.  There  are  certain  reservoirs  ood  canals  in 
which  we  must  presume  contractions  take  place,  although 
no  proper  mii-icular  structure  can  he  detected.  This  ob- 
servation particularly  applies  to  the  hlood-vessehi,  the 
gall  bladder,  and  to  some  excretory  ducts,  as  those  of 
the  liver,  of  the  kidney,  and  of  the  testis ;  it  is  dilficuU 
to  explain  tlie  miinner  in  which  lhe«c  canalii  transmit 
their  coilteQts,  unless  their  contractile  power  is  admitted. 
Does  there  exist  any  structure  independently  of  the 
muscular,  which  is  susceptible  of  bi-ing  excited  to  cun- 
traction  by  the  application  of  a  stiinuhmt  i  This  is  a 
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very  interesting  cjuestion,  but  it  is  one  which  we  have 
no  sufficient  datci  to  determine. 

,  The  involuntary  muscles,  whose  bulk  is  inconsidoC 
nble,  arc  placed  deeply  id  the  interior  of  ttte  bodv  : 
and,  with  a,  few  exceptions,  they  ure  situated  bene»tl) 
the  mucous  membrane,  where  they  assist  in  forniinp 
certain  cavities,  which  have  in  general  a  cylindrical 
form,  l^ey  consist  of  fibres  arranged  in  layers,  or  in 
irregular  fosclciUi,  which  interlace  with  each  other.  In 
the  whole  extent  of  the  aliracnlary  canal,  there  are 
circular  and  longitudinal  fibres  disposed  in  two  distinct 
layers ;  the  former  of  which  are  usually  the  strongest, 
the  latter  are  occasionally,  as  in  the  large  intestines 
collected  into  fasciculi.  Tlie  same  arraiiyvrafnt  is  ob- 
served, but  iu  an  imperfect  manner,  in  the  air  passages. 
In  the  reservoirs,  as  the  heart,  the -stomach,  and  lUso 
in  the  uterus,  the  fibres  are  placed  in  irregular  bundles, 
which  cross  each  other  in  all  direction!;. 

These  muscles  vary  so  much  in  their  colour,  in  their 
cohesion,  and  in  their  dis|)osition,  that  it  is  io  some  in- 
stances diflicult  to  determine  what  ports  ought  to  be 
admitted  as  belonging  to  this  di\-ision  of  the  ninsclilnr 
system.  The  dispute  concerning  the  muscularity  *>f  the 
uterus  is  well  known ;  and,  although  this  question  may 
be  considered  as  being  decided  in  the  fttRmiali\-e,  thert 
is  another  of  much  greater  importance,  on  which  the 
opinions  of  the  best  anatomists  of  the  present  dav  are 
divided :  I  allude  to  the  structure  of  the  middle  tirair  ti 
the  vascular  system.*  ■     ' 

The  colour  of  tlie  involuntar)-  muscles  is  grevi.sb  red  ; 
but  in  the  heart  the  fibres  are  of  a  deep  red,  whillt  io 
the  uterus  they  arc  pale,  and  even  yellow.  ..ni 

•  Sec  pp.  272.277. 
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T.-The  structure  of  these  bodies,  with  a  few  cxccptioiUt 
is  essontiolly  tlie  same  tiv,  tliat  of  the  muscles  of  volition. 
The  6bres  nre  distinguished  by  their  inv^ar  disposi- 
tion, and  by  their  mutual  interlacement ;  they  arc  also 
short  and  interrupted  in  their  course.  The  blood-vessels 
uru  tliought  to  be  mure  plentiful  than  in  the  preceding 
class.  The  cellular  tissue,  on  the  contrary,  is  not  so 
abundant ;  it  is  more  condensed,  and  does  not  form  very 
ap])arent  partitions  between  the  fasciculi  of  the  fibres. 
With  the  exception  of  the  cikrucfe  columnic  of  tlie  bt^urt, 
the  muscles  of  this  ctoss  do  not  possess  any  tendons, 
althoug:h  some  anatomists  have  erroneously  descrilied 
them  in  the  stomach,  intestiues,  and  uterus, 
-d, 
jtog^uH  '• 

Section  II. 

VR0PERT1B8  OF  TBS, INVOLUNTARY  MUSCLES. 

ifm\i  ti I    III'  I        -  <  .     '  .i  I'lii  I 

.H  Having,  in  the  5rst  paK  of  tliis  chapter,  pointed  out 
the  most  important  faculties  of  the  muscular  system  in 
general,  I  shall  in  tliis  place  only  notice  some  peculia- 
rities which  arc  exhibited  in  the  involuntary  organs. 

The  greater  number  of  the  physical  properties  are  more 
striking  in  their  muscles  of  tlm,  than  in  those  of  the  pre- 
ceding class.  Thus  their  fibres  are  nwre  extensible,  more 
cobe&ive,  and  more  elastic  ;  and  in  virtue  of  the  latter 
power,  they  possess  a  greater  degree  of  tonic  contrac- 
tion. 

|,  The  principal  differences,  howe%'er,  relate  to  the  vital 
properties,  and  particularly  to  the  manner  in  which  con- 
tractility i-s  excited. 

In  the  state  of  health,  the  involuntary  muscles  are  ge- 
2  ii2 
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nerally  considered  as  Iwing  insensible,  and  in  the  ordinaiy 
accvptatiou  of  that  t«nr),  this  opinion  is  corroct ;  for  it 
has  bi-en  asccrt^iiiicd,  timt  if  tlic  heart  he  expoM^l  during 
life  in  tlie  buniau  subject,  it  may  be  touched  qlmosl  with- 
out the  consciousness  of  the  indindual.  But,  as  X  harp 
had  o(X^a.tion  fre<]uently  to  remark,  it  by  no  mieatu  fol- 
lows, because  the  mind  does  not  percet%x  tiie  imprcsnoo 
made  on  auy  organ,  that  therefore  the  organ  is  insen- 
sible. Oa  tlte  coutrary,  it  13  known  tlutt  the  iris,  Iho 
heart,  the  fibrous  coat  of  the  stomach,  &c.  arc  capable 
of  rc<:ei«ng  the  impression  of  liglit.  of  blood,  food,  &c. 
which  act  a&  stimulants  to  excite  their  contntctioa. 

The  contractile  power  of  the  bolluw  mu^es,  which  in 
essentially  the  same  as  that  of  the  exlemiil  muscles, 
is  n-raarkable  in  consequence  of  the  maimer  in  which 
it  is  excited.  Volition,  which  is  the  nntural  stimulus  to 
the  latter  class  of  oi^ans,  is  never  capable  of  determin- 
ing the  contraction  of  the  former ;  thus,  for  example, 
we  can  at  pleasure  excite  the  action  of  tlie  muscles  of  the 
arm,  but  no  cfiTurt  of  the  will  cim  produce  any  alteration 
in  the  movement  of  the  heart,  or  in  peristaltic  contraction 
of  the  intestine.*  Again,  the  brain  nnd  the  nen'es  which 
are  cst^ential  to  the  exercise  of  voluntary  motion,  are  not 
necessary  to  the  production  of  involuntary  action ;  for  thus 
is  manifested  in  those  fuituses  which  have  been  bom 
alive  without  either  brain  or  spinal  cord ;  and  also,  tn 
the  Gise  of  tlie  heart,  aAer  all  communication  betwi'cn 
it  and  the  cacephalou  has  been  cut  off  by  the  division  o{ 

*  Altliough  the  will  Iwi  usually  m  Idlle  kflueno*  on  Ibe  ulton  of  tim 
tnvoluntBry  minrlo,  yd  Ihm  tiR  initancca  of  ■  contitry  nttwo,  So<m 
individukli  bave  (U  pow«r  of  rumiauLaD,  nfanhiia  pnoM  wqWfiDt  m 
act  of  the  ulll.  Ailill  monf  Trmnrkiiblcraa!  i*  Kilted  bj  Dr.  CbajroD  oT  U 
oflicui  rMidiug  at  Botli,  who  luicl  Diu  pow^r  o(  ttttiniy  ilonitng  the  cwilnc- 
UoM  of  the  htui ;  utd  a  niralUr  naitipic  b  menlkined  by  fttlm. 
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its  nerves.  These  facts  prove  that  under  ordinary  cir- 
cumstances, neither  volition  nor  the  influence  of  the 
nervous  system,  is  essential  to  the  action  of  the  heart, 
or  to  that  of  the  other  involuntary  muscles.  It  may 
then  be  asked  what  determines  these  organs  to  contract. 
In  answer  to  which  query  it  may  be  stated,  that  they  are 
excited  by  local  and  peculiar  agents — the  heart  by  the 
blood — the  stomach  by  the  food — and  the  iris  by  light.* 


*  Notirithilftnding  that  in  Ibe  quiet  ibte  of  the  body,  the  involuntai;  mo* 
tioiw  proceed  Independently  of  tlffi  narvoui  tyttnu,  it  ii  necesaty  to  itpnl 
vbat  »u  italed  in  a  preceding  page,  that  tbey  nwy  be  influenced  by  the 
panions  of  the  mind,  and  alio  by  mecbanical  and  cbemical  agenti  applied  to 
tlie  brain  and  tpioal  cord.  If  it  be  objected  that  Ifaia  statement  implfet  a 
contradiction,  we  may  reply  with  le  Galloii  aod  Philip  liial  two  bet*  well 
Btoertaftted,  bowevu  inconsiitent  they  may  aeem,  do  nol  OTOrtuni  each  otb^, 
^ulonly  prove  the  imperfeclion  of  our  knowledge. 
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CHAPTER  ELEVENTH. 


OF  THE  NERVOUS  SYSTEM. 

This  system  in  the  human  species  consists :  I.  Of  a 
large  mass  called  the  hrain.  2.  Of  the  spinal  cord.* 
3.  Of  numerous  cords  termed  nerves.  4.  Of  certain 
enlargements  or  knots,  which  are  distinguished  by  the 
Dame  of  ganglions.  These  bodies  are  Che  essential 
and  exclusive  organs  of  sensibility ;  a  property  which 
produces  most  important  and  diversified  restilts  in  the 
animal  economy. 

The  ancients,  under  the  same  name,  confounded  the 
nerves  with  the  ligaments,  the  tendons,  and  even  with 
the  vessels.  Although  some  discoveries  were  made 
previous  to  his  time,  yet  Galen  was  the  first  anatomist 
who  satisfactorily  distinguished  the  nerves  from  the 
tendons  and  ligaments,  by  giving  to  the  latter  separate 
and  characteristic  appellations.  This  celebrated  man 
also  ascertained  that  the  nerves  are  medullary  in  the 
interior,  and  membranous  on  the  exterior,  and  in  this 
manner  he  established  their  connexion  with  the  spinal 
cord  and  the  brain.  He  further  observed,  in  opposition 
to  the  existing  opinions,  that  the  spinal  marrow  was 

*  The  brftLQ  and  Ihespinat  cord  are  deacribed  byinan;^  uiKtoiiiiMiof  Dk 
preamt  ilay, uudcr  Ihe  term  of  tnccphalom  other  vrriten  restrict  theme  of 
Ibia  word  in  tcconUnce  wiili  its  derivation,  and  apply  it  only  to  those  pari* 
of  the  tjntem  that  are  lodged  within  the  head. 
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subservient  to  the  brain ;  and  he  is  likewise  regarded 
by  many  authorities,  as  the  discoverer  of  the  ganglions. 
Subsequent  to  the  time  of  Galen,  the  science  of  anatomy 
was  nearly  stationary,  and  continued  so  during  many 
centuries,  so  that  it  was  not  until  the  revival  of  letters 
that  any  progress  was  made  in  the  lniowle<lgc  of  llie 
nervous  system.  At  this  period  the  structure  of  the 
body  was  cidtivatcd  with  great  success ;  although,  in 
consequence  of  tlie  too  indiscriminate  deference  which 
was  paid  to  the  0[)inions  of  the  ancients,  many  errors 
were  revived  ;  and  these  being  tenaciously  adhered  to  by 
succeeding  anatomists,  produced  an  injurious  influence 
which  has  extended  even  to  the  present  day.  Within  the 
last  few  years,  however,  a  surprising  progress  lias  been 
made  in  this  bronf  h  of  science.  By  the  assistance  of  com-^ 
parativc  anatomy,  the  real  nature  of  many  piurts  of  tlie 
nervous  system,  and  the  relations  existing  between  them, 
have  been  satisfactorily  explained  ;  whilst  by  obser^'a- 
tions  on  man,  and  experiments  on  the  inferior  animals, 
their  functions  have  been  greatly  elucidated. 
,  The  origin  and  successive  development  of  this  system, 
have  been  traced  from  the  most  simple  to  tlie  most 
complicated  animals ;  and  this  invcsligittion  has  proved 
that  there  are  no  organs  which  exhibit  in  their  forma- 
tion, so  perfect  a  gradation  from  simple  to  compound 
u  those  under  cotuideration. 

(^,  The  lowest  animob,  the  infusory  animalcula;,  appear 
,tf>  possess  no  nen'ous  system,  the  6rst  traces  of  it  being 
perceived  in  some  of  tlie  polypi,  as  the  hydra,  under  the 
form  of  microscopical  particles  which  are  disseminated 
thmugti  the  substance  of  their  bodies.  In  all  the 
Other  classes  of  tJie  invcrtebrated  animals,  tlie  system 
may  be  described  as  consisting  es»eutiully  of  swellings 
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organt^iuns  wliich  vary  in -magnitude,  and  of  oordaofii 
□CT\'es  connected  with  them.  The  gangliu  And  tilomeDts.. 
are  first  dUtm)rui)ihed  in  the  nuliota,  lutd  vspt'cuitly  iu 
tlie  UBtefiae  ;  iu  each  of  tliese  animals  the  central  orgnn- 
eoDsUls  of  a  ring  of  white  nervous  matu-r*  !>urroand->  > 
tng  tlte  iDoutb,  or  orifice  of  the  fttumach,  uid  givfa^^j 
off  delicate  ibrcudfi,  which  arc  diBtribuled  iu  a  radiatio^r 
maimer  tu  tltcir  f)ufl  and  contractile  sutjslatw:e.  •> 

In  the  articulated  animals  the  nervoua  system  ceu*'! 
aists  of.  two  cords,  passing  nearly  in  a  parallel  dirot-tion 
from  one  to  the  other  extn-mily  of  the  body  ;  on  c8cU,i 
cord  a  small  gauglion  or  nudule  i&  formed  opf>o»itc  U>  \ 
each  of  the  segments  into  which  tlte  animul  is  di\'ided.    ,1 

Anatomists  are  not  agreed  on  the  nature  of  the  flln- 
mcntH  which  proceerl  from  these  ganglions ;  &oTae  m-  t 
garding  them  as  being  analogous  to  the  nvrvea  of  tiiftii 
sympathetic  s\'stem,  whilst  others  compare  them  to  tboMt 
of  the  spinid  cord.    The  latter  theorj-  is  supported  by 
Mr.  Bell,  who  obserx'es.  that  the  ner\-e8  of  tlie  leedi,  or, 
■worm,  bestow  sensibility,  and  also  regulate  and  combing 
all  the  voluntary  motions  of  these  animals-f     Now,  93' 
the  same  pro])crties  in  the  vcrtcbrata  are  connected  with 
the  spinal  cord,  and  with  the  nerves  arising  from  it,  wo, 
may  conclude  that  these  are  tJie  parts  wliich  correspond] 
with  the  nervous  sv'stem  of  the  invertebrated  animals.} 

In  some  of  the  moUusca  there  is  a  distinct  rudiment 
of  n  brain,  which  is  enclosed  in  an  imiierfecl  and  cur-, 
tilaginous  cranium ;  this  is  an  evident  indication  of  a 


*  Cuvtcr  «M  lb*  ftni  who  uuitaiiita  lluil  Uic  iwrvow  tyUen  of  ilie  Mar- 
fiih  IB  cctupoKd  or  while  aaUa  wttlioul  aixy  uilautiUwc  of  ibc  i^ny  mIv 
■Uncv. 

t  PhihDS.  Tiuui.  I8?9,  p.  309.     BipMhlon  oOhe  Ktrm,  p.  41. 

)  ftU<Fu'*Oullinuuli1i)uolijg]r,  p. 'J7I>. 
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proper  nervous  centre  ft)r  regulating  the  organs  of  sen- 
sation  and  of  motion. 

The  nervous  system  of  the  vertebrated  animals  con- 
sists of  a  central  mass,  which  is  composed  of  a  body 
called  spinal  cord,  and  of  an  enlargement  which  is  added 
to  its  superior  extremity,  under  the  name  of  brain. 
The  former  structure  gives  attachment  to  a  number  of 
nerves,  regularly  disposed  in  pairs  on  the  two  sides  of 
the  median  plane  of  the  body,  each  of  which  possesses, 
at  its  central  extremity,  a  swelling  or  ganglion.  Lastly, 
there  exists  on  tiie  fore  part  of  the  vertebral  column, 
two  gan^onic  cotds,  named  the  p-eat  gympathetie 
nerves. 

These  component  parts  exhibit  many  varieties  in  the 
fouf  dasses  of  the  vertebrated  animals,  which'  have  been 
traced  wift  great  mionteness  by  several  modem  anato- 
nusts.* 

•  ThoN  wbo  take  an  iataant  ia  this  impoftaot  branch  of  compnatira 
BDatoniy,  will  find  ample  details  in  the  writings  of  Sttm,  TiultQumD,  Spuor. 
belin  and  Desmoulins. 
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PART  FIRST. 

Section  t. 

OF  THE'  NBRVODS  SYSTEM  IN  OENERAI,.' 

.  The  different  parts  which  compose  this  sjstein,  al- 
though endoTced  with  distinct  powers,  are  united  with. 
esch  other  in  such  a  manner  that  they  constitute  a  coQr, 
nected  Vhole..  Anatomists,  from  the  time  of  Galen 
downwards,  have  very  generally  regarded  the  brain  aa 
the  sole  origin  and  centre  of  this  system ;  and  in  accord- 
ance  with  this  idea,  the  spinal  cord  and  the  nerves  werc^ 
described  as  prolongations  of  the  cerebral  organ,  and 
«ven  the  great  sympathetic  was  viewed  in  the  same  light. 
The  researches  of  comparative  anatomy  have  proved  the 
frrorof  this  opinion;  for  it  is  now  well  known  that  the 
nerves  and  the  spinal  cord  are  formed  in  the  inferior 
animals  and  in  the  embryo  of  the  higher  classes,  anterior 
to  the  brain.  Numerous  examples  are  also  recorded  of 
acephalous  monsters  in  which,  although  the  brain  was 
deficient,  the  nerves  and  the  spinal  cord  were  perfectly 
formed. 

Many  physiologists  have  more  recently  supposed  that 
the  nervous  system  possesses  more  than  one  centre. 
Thus  Dr.  J.  Johnstone,  towards  the  close  of  the  last 
century,  pointed  out  the  distinction  between  the  nenTs 
of  voluntary  and  involuntary  parts ;  the  former  being 
derived  from  the  brain  and  spinal  cord,  and  the  latter 
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from  the  ganglions.*  Tim  doctrine  was  subsequently 
embraced  by  Bichut,  wh(>  states  that  the  nervous  system 
ought  to  be  (lixided  into  two  parts,  essentially  distinct 
from  each  other,  and  having  for  their  principid  centres, 
one  the  brain  and  its  dependi-Dcics,  und  tht>  other  the 
ganglions. 

Some  modern  writers  have  supposed  that  there  are 
several  nervous  centres ;  such  is  the  opinion  of  Cuvicr 
and  De  lUainville;  the  latter  considers  that  the  nen-ous 
system  ought  to  be  divided  into  as  many  parts  as  there  are 
principal  functions.  Drs.  Gall  and  Spurzheim  contend 
that  the  nervous  system  is  not  an  unit,  but  that  it  consistB 
of  many  essentially  different  parts,  which  have  their  own 
individual  ori^pns,  and  which  ere  in  mutual  communi- 
cation. 

-'"Tlie  numerous  experiments  which  have  been  perform^ 
ed  on  living  animals,  prove  that  particular  parts  of  the 
nervous  system  are  allotted  to  the  exercise  of  pnrticidiir 
functions  ;  so  that  no  individuM  organ  can  be  considerud 
as  the  source  whence  all  the  other  structures  are  deri^-edv 
because  each  part  of  the  sj-stem  may  have,  in  a  certain 
degree,  an  Independent  existence.  In  the  higlier  clauses 
of  animals,  however,  and  especially  in  man,  the  brain 
is  so  largely  developed  thai  it  has  a  most  striking  in- 
fluence CD  the  other  nerv*ous  masses,  and  the  whole  of 
those  are  so  intimately  connected  that  tliey  cannot  be 
regarded  in  an  insulated  manner. 

^'"Although  the  investigations  of  modern  physiologists 

.')»■■' . 

■■■'Tha  honour  of  tbi)  didindion  liM  bwn  gtnunJIy  slinbuLed  (b  DichUi 
but  Ike  tiAi  uo  jmt  claiii)  t<>  il,  m  Ihc  cuay  or  D'.  Joliatlonci  conluining  hn 
Opinioni  coticttning  iIh'  itic  of  the  ganglions  "m  [lubtliliei]  m  t  till  conn  try, 
and  intniUud  iaio  (h«  Franch  Unj;u*t'<,  i«v«nl  yc»n  bcfote  tlie  jiWly  cvle- 
bnlod  wuiki  of  HidiU  mhAv  tli«lr  apptsniicc 
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have  shewn,  that  the  ncrvoiut  system  consists  qf  im  ag- 
gregation of  many  organs,  which  respectively  exercise 
different  Junctions,  it  is  still  very  rlitfirult  to  make  nnjr 
clussiticution  of  them  that  shall  be  free  from  defects. 
The  most  comprehcnsire  arrsngemunt  is  thut  which  i* 
ftjunded  on  the  ilivUion  of  the  fuuctions  into  two  grenf 
classes ;  viz.  the  animal  functions,  or  those  nvhich  are 
attended  with  conscionsnias  ;  and  the  organic  functions, 
or  those  of  which  the  individual  is  not  conscious.  The 
nervous  oi^ns  belonging  to  the  first  of  these  classes, 
consist  of  the  spinal  cord,  the  brain,  and  the  aepnf 
connected  witli  them ;  those  of  tlic  second  ore  the 
ganglia  of  tlie  great  sympathetic,  and  the  nerves  nt- 
tacliCd  to  ttiem.  It  is  neceesary  to  state  that  tltcrc  are 
many  exceptions  to  this  division ;  thus  soi^e  of  the 
nen-es  of  the  medulla  oblongata  fiimisli  branches  to  the 
orgsiu)  of  the  v^ietative  fimclionti ;  whilst  the  sympa* 
thetic  sends  filaments  to  the  muscles  of  volition.  | 

In  proceeding  with  the  consideration  Of  tlie»e  two  di- 
visions, 1  shall,  in  the  first  instance,  dosi-rihc  the  pro- 
perties that  they  share  in  common,  and  afterwards  |»inl 
out  the  peculiarities  by  which  each  is  distinguished.       > 

The  nervous  system  exhibits  in  a  striking  mnnnvr  the 
symmetrical  form  ;  tliis  di>positiou  is  obNcrvt-d  in  thr 
centnd  and  in  the  peripheral  urgnns,  but  in  u  more  petv 
foct  degree  in  the  former  than  in  the  lalttf :  the  aym- 
mctry  is  also  more  decided  in  the  spinal  cord  Ltion  is 
the  brain,  and  in  the  interior  of  both  these  orgimiii  than 
on  the  external  surface ;  thus  the  convolulionn  of  the 
cerehnmi  and  the  layers  of  the  cerebellum  ore  more  sub> 
ject  to  deviations  of  form  on  the  two  sides  of  the  liody 
than  iJie  more  internal  parts,  'ilte  nerves  pixKicvdi^ 
from  the  cnccphalon,  the  eerebrttl  and  spinal,  tun  all 


COMMUNICATIONS, 

symmetrical,  with  the  exception  of  Ihc  pncumo-gnstric, 
which  are  distributed  to  irregular  orgaas.  The  part« 
which  compose  the  system  of  the  sympathetic  nerves, 
are  very  irregular  in  their  origin,  and  espfcially  in  their 
termination.  With  tlieso  exccpdons,  the  resemblance  of 
the  liiteriii  holws  is  ao  great  in  altiKMit  the  whole  eixtent 
of  the  nervous  system,  that  it  is  often  impossible  to  per- 
ceive the  least  difference  between  them,  with  respect  to 
situation,  form,  and  size. 

The  groat  nervous  (nasst-s  are  ull  placed  deeply  in  the 
trunk  of  the  body,  »o  a&  to  be  defended  from  external 
violence ;  some  of  tbem,  as  the  brain  and  .spinal  cord, 
are  still  further  protected  by  being  enclosed  within 
strong  osseous  cavities.  The  principal  nerve&  are  also 
removed  from  the  surface,  and  are  lodged  in  the  most 
secure  situations ;  their  terminal  extremities  being  the 
only  part&  tliat  are  exposed  to  the  contact  of  surrounding 
bodies. 

.1,,,       ipOMMUNlCATIONS  OF  TUB  NERVOUS  SYSTEM. 

The  various  parts  of  this  system  are  intimately  con- 
nected with  each  other,  and  in  this  manner  the  mutual  in- 
fluence or  sympathy  which  is  observed  between  their  func- 
tions, is  establifihed.  The  structures  which  form  the 
nervoiTi  communications,  are  the  following :  1 .  These 
which  ju*c  placed  between  the  lateral  halve-t  of  the  sym> 
metrical  organs.  2.  Tliose  which  connect  the  ncn'ous 
masses  of  the  same  side  of  the  body. 

1  shall  describe  tiiese  structiu'es  in  a  connected  and 
succinct  manner,  because  I  Itclieve  their  nature  to  be 
essentially  tlic  swuc  in  whatever  part  of  Uic  system  they 
may  be  situated. 
Hi  The  tirst  species  of* communication  is  principally  met 
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vrith  in  the  spinni  con)  and  cncephalon,  but  U  also  er-~ 
iscs  between  some  of  the  nerves,  especially  those  of  the 
sympathetic.  ' 

The  lateral  columns  of  the  spinal  cord*  are  united 
by  numerous  fibres,  which  may  be  seen  running  tran*- 
venwily  at  the  bottom  of  the  anterior  oiediim  Hssure; 
and  loagicudinally  in  the  posterior  fiuTOW.  The  lateral 
parts  of  the  mcduUa  oblongata  are  connected  in  a  stmv> 
lar  manner,  except  in  the  place  where  the  decussation 
o^  the  anterior  pyramidal  bodies  occurs.  This  inter* 
crossing;  has  been  denied  by  many  anatomists  ;  there  ts, 
howe\-cr,  no  doubt  of  its  existence,  and  uf  its  servioir 
to  bring  into  cummunication  several  of  the  cerebral 
masses  of  one  side  of  the  body  with  an  opposite  portion 
of  the  spinal  cord. 

The  different  bodies  of  the  ccrebetium  and  of  ihl 
cerebrum  placed  on  the  .sides  of  the  median  plane,  am 
connected  with  eacii  other  by  many  tmnsverse  tibrci^ 
which  produce  the  commissures ;  sei'sral  of  these,  such 
as  -the  corpus  ctUlosum,  anterior  and  posterior  com- 
missures, haw  been  lonj^  known,  but  we  arc  especially 
indebted  to  the  researches  of  Gall,  and  of  his  pupil  and 
collea^e,  Spurzheim,  for  an  acquaintance  with  the  real 
nature  and  relations  of  these  important  organs. 

The  nerves  of  the  cerebro-spinal  axi.s  do  not  com^, 
municate  with  each  other  across  the  median  plane  ;  hut] 
there  are  exceptions  in  the  optic  nenxs,  and  ocouioii 
ally  in  the  pathetic  and  auditory  nerves,  which  ami 
united  towards  their  origins  ;  and  olsi>  in  the  pneumOA] 
gastric  ner\'es,  which  are  connected  in  their  courve 
termination.     On  the  contrary,  the  nervous  cords  whiel 

.,,.    *  Tliabody  willbedcKribedintbCMCoiKlpMloriUiekiplar. 
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belong  to  the  sympathetic,  form  free  connexiotu  across 
thu  median  pknc ;  tbuc  are  remurkable  ex&inples  of 
this  disposition  in  the  cardiac  und  solar  plexuses. 

The  communications,  of  thu  second  kind,  or  those 
between  tlie  nervous  masses  of  tlie  name  side  of  the 
body,  are  very  numerous  and  complicated.  Those  of 
the  encephalon  have  been  imra\'elled  and  traced  witJi 
most  cxiruurdinary  skill  and  success,  by  Gall.  This 
exctllenl  anatomist  han  demonstrated  the  uninterrupted 
couree  of  the  fibres  of  the  spinal  cord,  and  of  tho 
medulla  oblongata :  he  has  most  satisfactorily  proved, 
that  some  of  the  fasciculi  of  the  latter  organ  arc  con- 
tinued throu(?h  the  substance  t)f  the  cerebellum,  and 
ultimMely  to  the  laminie  on  its  surface ;  that  others  pass 
tlirough  the  pons  varolii,  the  thalami  nervorum  optico- 
rum,  and  the  corpora  striata,  till  they  at  lengtli  reach  the 
convcJutions  on  the  exterior  of  the  cerebrum.  There 
are  many  other  connexions  between  the  individual  parts 
of  the  brain,  but  the  coneidvratioii  of  tla-m  foils  within 
the  province  of  descriptive  anatomy. 
vliThe  nerves  belonging  to  the  same  class  communicate 
together  ;  thus  the  dilferent  motor  nerves  are  connected 
witli  ejich  other,  and  tJie  some  may  be  said  of  the  sensi- 
tive nerves.  There  are  ako  connexiomi  between  ner^-ea 
that  exercise  distinct  functions.  The  spinal  oeri'vs, 
wluch  are  compOAed  of  sentient  and  motor  fibres,  com- 
municate with  each  other ;  as  in  the  plexu.ses  of  the 
arm-pit  and  loins.  The  connexion  between  the  two 
classes  of  nerves  is  even  more  apparent  in  the  union  of 
the  ophthfdmic  and  superior  maxillary  divisions  of  the 
fiftli  pair,  which  arc  of  the  sentient  order,  with  the 
branches  of  the  portio  dura  of  the  seventh  pair,  which 
is  a  nerve  of  motion.     Besides  these  lafgu  connexions, 
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it  18  thought,  by  many  wialomistR,  ibnt  the  fiIiimi.»nt»'of 
the  iudivuiual  nervous  cords  interlace  with  vach  othor. 

There  is  some  doubt  coDCeming  the  natme  Oftbt 
cuinmunication  within  the  ph-xuses.  Is  there  an  actuttl 
tntermixtun:  of  the  nervoiui  mattvr  twlonging  to  the  rfiA 
ferent  fibres  ?  ' 

We  learn  from  Monro,  that  "  in  the  plexttwe,  thi 
fibres  of  the  different  trunlu  are  intermixed^  luid  that 
o\'ery  nerve  under  the  plexus  consists  of  fibres  of  all  the 
nerves,  which  are  tied  together  above  its  origin  from  the 
plexus." 

Mr.  Bell,  who  has  paid  great  attention  to  this  aubjecti 
states,  that  the  several  motor  and  sentient  filaments  re- 
tain their  respective  ofhces  from  one  extremity  to  the 
other,  and  that  they  are  as  distinct  from  each  other  hi 
their  whole  course  and  distribution,  as  they  are  at  their 
origins  in  the  spinal  cord.  Occaaionidly.  however,  two 
filaments  of  n  different  kind  are  cumhiiicd  m>  a.s  to  be- 
stow a  double  power  on  the  nerve  thus  constituted. 
„  This  distinguished  physiologist  thinks  farther,  that  in 
a  plexus  the  motor  nerves  interchange  branch^  with 
each  other,  by  which  means  tlie  actions  of  the  iiumerOMii 
muRcles  supplied  by  these  ncr\'e6,  are  combined  ho  as 
produce  the  varied  motions  of  the  limbs. 

We    may   conclude,    from   these   observationa, 
although  in  a  plexus  there  is  a  free  connexion  iK'twMl' 
the  nervous  branches,  they  principally  lelate  to  thotit  <iA 
tlht  motor  character ;  and  that  where  two  brnnrhrs  rlif- 
ferently  endowe<l    do  communicate,    each   atiU    retaint> 
its  proper  and  distinct  oflice.  " 

Tlie  last  communication  that  requires  to  be  noticed  htP 
one  which  has  e<msiderable  inflncnw  on  the  phenomenW' 
of  the  nervous  functions ;   I  allude  to  the  eonneiciim%" 
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wlu<^  exist  between  the  nerves  of  the  cerebrospinal 
axis  'wjd  ttkosc  of  the  great  syrapflthetic.  Tliese  are 
usually  ACCotnplbJivd  by  means  of  ganglions  ;  and  it  is 
in  this  manner  that  the  cerebral  and  »piniil  nerves 
oommunicate  with  the  ncn-es  of  the  heart,  of  the  in- 
te.itines,  &c.  In  some  instances  the  union  it  established 
by  plexuA,  M  where  the  branches  of  the  eighth  pair  join 
with  the  cardiac  anl  soUr  plexuses. 


5ll  ■' 

Sbction  II.  I 

'  OBOANIZATION. 

•triTuE  dttfurcnt  parts  of  the  ncrrous  sx'stem  ars  formed 
of  two  Kubcstancea.  which    arc   diatinguished    by  ChPir' 
colour,  situiiliun,  and  composition.     One  of  these  mate*' 
rials  in  diKtinguLshed  by  the  name  of  the  cinrritiotu  or 
eoriiml  mbjitance;  but  Uilli  these  temnii  have  been  injtii' 
diciously  chosen  ;  in  the  first  piiire,  because  this  matter 
varies  in  its  appearance  from  nearly  a  white  shade  to  a 
red,  yellowish,  or  even  black  colour;  and  in  the  second 
pUc«,  because  it  is  occn^^ionally  situated  in  tihe  interior;' 
aod,  consequently,  cannot  form  a  cortex  or  bark.    The' 
second  sutislancc  hns  been  called  the  m«<hllaiy  matter; 
ft  term  equally  objectionable  an  the  preceding ;  as  it  has 
been  proved  to  consist  of  lihres,  it  would  be  moat  ap^ 
propriate  lo  call  it  the  tihrous  substance.  ''-' 

The  variations  iu  the  colour  of  tlie  grey  matter  have' 
probably  g;iven  ri^ic  to  the  contradictions  oli^erved  in  au- 
thors, as  to  which  of  the  two  substances  first  apfteurs  in 
the  deve1o|)ment  of  the  nervous  aystem.  <tall  contends 
tbjit  the  grey  pulpy  substance  u  formed  prior  to  the 
white  i  that  it  a  always  found  in  those  places  where  the  ' 
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white  fibres  become  more  numerous  ;  and  losUy.  that  it 
receives  r  (Treat  number  of  bltMnl-^'essels.  From  these 
circ\unstajic«8,  Drs.  Gatl  and  Spuncheim  suppose  that 
the  pulpy  matter  is  the  matrix  of  the  nenres,  and  that  it 
notmiihes  the  fibrous  substance.  An  opinion,  opposed 
to  this,  has  been  advanced  by  8e\'eral  most  acute  ana- 
tomiKt£  ;  thm,  it  is  stated  by  Ticdemann,  tbut  the  fibrous 
matter  of  the  spiaal  cord  is  first  formed  ;  he  admits,  how- 
ever, that  the  grey  substance  is  accumulated  in  great 
quantity  in  those  parts  of  the  cord  from  which  the  laige 
nen-es  proceed,  and  that  it  auginents  the  nervous  eiier^.* 
The  priority  of  the  appearance  of  the  grey  matter  is  also 
denied  by  Serre-s:+  but  he  states,  stibscqueolly,  that  a 
grejHsh  fluid  constitutes  the  primitive  state  of  tbe  spinal 
cord.  We  have  already  oUuded  to  the  fact  discovered 
by  Cuvicr,  of  the  nervotui  svstem  of  the  a-sterise  being 
entirely  composed  of  white  matter  ;  and  it  is  also  stated 
by  Desmoulins,  that  in  fishes,  and  in  many  reptiles,  tbe 
spinal  cord  does  not  exhibit  any  grey  matter. 

In  answer  to  these  objections,  it  has  been  obser^-ed. 
that  the  preceding  anatomists  have  paid  more  attention 
to  the  colour  of  the  so  called  jfrey  substance,  than  to  ilt 
essential  properties  of  pulpiness  and  vajicularit)* ;  and 
that  the  important  point  to  be  determined  is,  whether 
the  exi-stence  of  a  gelatinous  and  gre\ish  subsliuice  im  a 
necessary  antecedent  to  the  fonnntion  of  the  wliiu;  fibres. 
The  researches  that  have  been  made  conccnung  the 
development  of  the  brain  and  spinal  cord  in  the  cmhr^-o 
of  tbe  human  subject  and  of  animals,  prove,  (hnt  these 
or:gaas  are  formed  in  the  first  instance  of  a  homogencoiu 

■  Sir  E.  HometilwhM  prat  ItnpnrlaDfe  to  ibr  pty  tuUlaiMe  of  tlwbnis, 
r«g*nli»{c  It  ai  ihc  Mai  of  memory.    Phil.  Tr*iw.  1821. 
t  Anat  Compartt  du  Ottmu.    Preface,  p.  37. 
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reddish  irhitc  matter,  in  which  it  is  impossible  to  dis- 
tinguish hctwcci)  the  cortical  and  medullary  substances  ; 
but  that  at  a  later  period  the  two  substancts  become 
evident. 

The  grey  substance  is  soft  and  apparently  without 
fibres  ;  when  it  i»  divided,  its  surface  presents  a  number 
of  red  points  and  striee.  The  opinions  of  anatomists  are 
not  decided  with  respect  to  its  intimate  structure.  Some 
hat'c  supposed  that  it  was  formed  of  small  follicles ; 
wliiltit  others  regard  it  as  a  tissue  of  blood-vcsRels ; 
it  has  been  proved,  however,  by  fine  injections,  that 
there  is  a  pecuUar  substance  distinct  trom  the  vessels, 
although  the  latter  are  very  numerous.  The  grey  matter 
becomes  sofl,  and  swells  a  litUe  by  being  placed  in  water; 
it  also  loses  a  great  part  of  its  colour ;  it  is  hardened 
and  rendered  whitish  by  the  action  of  acids,  alcohol,  and 
corrosive  sublimate  ;  it  is  also  said  to  become  fibrous. 

This  substance  is  ne^'er  met  with  in  an  isolated  state ; 
it  is  always  in  connexion  with  the  fibrous  matter.  It  li 
found  in  large  quantity  on  the  external  surface  of  the 
cerebrum  and  cerebellum  ;  in  the  striated  bodies,  in  the 
opdc  thalami,  and  in  the  quadrigemina]  bodies  ;  also,  in 
the  interior  of  the  cerebellum,  of  the  crura  cerebri,  of  the 
pons  varolii,  of  the  medulla  oblongata,  and  of  the  me- 
dulla spinalis;  it  is  likewise  observed  in  the  ganglions. 
The  nerves  arc  generally  supposed  to  consist  of  the  white 
substance ;  hut  it  is  said  by  Monro,*  that  thoy  are  of  a 
cineritious  colour,  and  Gall  states  that  the  grey  substance 
accompanies  the  nen'es  in  their  coume.t 

■  Ob*.  OD  th«  Kf  nroui  STMrai.  p.  3S. 
t  Rtthmbis  lur  Ic  Sj'Minx!  X«rvnix,  pp.  66,  SI. 
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'  "TKc  vAite  of  Tnp3uIlRfv^riervT>u«  suhstnrice  is  mmb- 
tnlly  fibrous.     In  mRny  parts  of  the  srstera  the  filnvs 

-w  so  distinct  thnt  thc>'  are  visible  without  any  artificial 
preparation  ;  they  are  ulso  readily  seen  by  scraping  any 
^MiTtion  of  the  brain.  In  order,  howwer,  to  Hemonatrate 
the  librvs  satisfactorily,  it  ii  necessary  to  harden  lliem 
by  ft  prolonged  maceration  in  alcohol,  or  by  the  action 
of  diluted  nitric  or  muriatic  acid ;  the  same  effect  may 
also  he  produced  by  placinf^  a  portion  of  brain  in  a 
solution  of  the  oxymuriate  of  merairj',  or  for  a  few 
minutes  in  boiling;  oil.  This  fibrou.s  substance  has  long 
been  known  to  flnatomists ;  but  it  is  only  in  the  preseot 
day  that  the  existcncre  of  fibres  in  all  parts  of  it  has  bceo 
generally  admitted.  The  size  of  the  nervous  fibres  ap. 
pears  to  vary  in  the  brain,  in  tlie  spinal  cord,  and  in  the 
nerves ;  their  consistency  is  also  liable  to  i-ariation.  The 
reevarches  of  modem  nnntumists,  and  pnrticiUurly  thoM 

'  of  Gall,  have  ascertained  the  important  fact  of  the  con- 
tinuity of  the  fibres  in  oil  parts  of  the  nen-ous  syBtem. 
The  white  substance  actpiires  a  yellowish  colour  and  a 
homy  appearance  when  it  has  been  dried ;  if  it  be  cut  in 
very  thin  slices  it  becomes  semi-transparent ;  it  rognins 
its  colour  and  opacity  when  it  is  placed  in  witter. 

The  minute  nrocturc  of  the  grey  and  fibrous  sul 
stances  has  been  carefiilly  examined,  with  the  asfrint 
of  the  microscope,  but  without  leading  to  any  very  Mt- 
lisfiictory  results.  The  greater  number  of  those  who 
have  undertaken  observations  of  this  kind  have  cotj- 
eluded,  thnt  the  ncn'ous  matter,  whetlier  pulpy  or  fibrous, 
is  composed  of  minute  globules,  which  arc  connected 
together  by  a  viECid  and  tntnsperent  substance. 
'ITic  observations  of  Mr.  Bauer  have  commanded] 
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gKoi  attention  in  this  country,  and  on  the  Continent. 

in  conMtjucace  of  the  skill  with  wliidi  they  were  con- 

ductvd,  und  the  cxcdk-Qce  of  the  instrunientit  employed. 

According  to  the  lutest  of  these  researches,  tlw  nervous 

fiuhi^Lance  is  composed  of  globules,  vrbicli  arc  disposed 

„jn  lines,  so  as  bo  give  the  brain  its  fibrous  appeanLOCo; 

their  diameter  \'aries  from  j~jj  to  j^  of  an  inch,  the  pre- 

dominant  size  being  ^ ;  they  arc  larger  and  more  nu- 

,  mcrous  in  the  medullar)'  than  in  tlic  grey  matter,  which 

presents  hut  Urx  distinct  fibres.*     Subsequent  to  the 

^iovestigatioDS  of  Mr.  Uaucr,  some  observations  Iiave  been 

I  ipublished  in  Paris,  )>y  M.  Milne  Edwards.     They  ugrec 

,  ,with  the  preceding  account,  except  that  the  globules  ore 

stJited  to  be  of  tlie  same  size  in  the  brain  and  nerves,,  in 

the  four  classes  of  vertebratcd  animals. 

Dr.  Hodgkiu  and  Mr.  Lister  hnvc  not  been  able  to 

,  detect  any  globular  texture  in  the  nerves,  or  even  in  the 

fbrain  ;  in  the  latter  organ  they  perceived  a  multitude  of 

very  small  piuliclct),  irr^ulur  in  their  form  and  eizv, 

,  Bud  which  they  think  arc  more  dependent  on  the  disintc- 

.igration  than  on  the  organization  of  tlie  nervous  sub- 

., stance..    They  consider  that  Dr.  Edwanls  was  deceived 

by  the  imperfection  of  his  instruments. 

In  examining  thin  slices  of  tlie  brain  1  have  perceived 

a  great  number  of  rounded  corpuscles ;  but,  us  ttu»e 

particles  <lid  not  exhibit  a  fibrous  arrangement,  i(  .is 

,  doubtful  if  they  ought  not  to  be  referred  to  the  cause 

., suggested  by  Dr.  Hmlgkio.     In  the  nerves,  fibres  lure 

I  ■  ThoD  pwliclu,  Mcordiug  to  Sa  E.  Hoiu«,  aro  coaoceltil  logeUw  bjF  a 
tnnipaMDt  *Dd  gclilinoiu  tulutatioe,  wliidi  vana  in  quantiiy  in  the  diMtenl 
p.iiti  of  tliv  biahi.    Ilu  imaeeirta  thai  tUi  flatd  kO  «  BOM  laipamit  part  in 

(,  thu  up«niionio(U)ciicii'oui  tj^em,  aud  iliutevcaUwcoiBDtunicBtianaf  Mn- 
NlioD  and  voliUou  daptudi,  more  or  Iw^  tqxm  iL  Piil.  Trant.  l9i\,p.3B. 


4B6 


BLOOD-VESSELS  AND  LYMPHATICS. 


i 


distinct  which  pass  in  a  longitudinal  nod  rather  undu- 
lating manner.  I  could  not  distinguish  any  globulL-s  in 
the  fihrcs,  although  a  few  were  seen  irregularly  ioter- 
spenod  between  them ;  it  yttm  iropOHsible  to  decide 
whethtr  these  globules  consisted  of  nervous  mattfcr,  or 
of  some  animal  fluid. 

The  nervous  system  receives  a  very  ample  supply  of 
arterial  blood,  which  is  indispensable  to  tlie  exercise 
of  its  functions.  The  great  quantity  of  blood  sent  to . 
the  brain  has  attracted  the  notice  of  anatomists,  and 
attempts  have  been  made  to  a&certain  its  proportion  to 
that  which  dradates  in  the  other  parts  of  the  body. 
}laller  calculated  that  one  fifth  of  the  blood  entering 
the  aorta,  is  carried  to  the  head.  This  estimate  is 
thought  by  Monro  to  exceed  the  truth  i  he  concludes,, 
however,  that  one  tenth  part  circulates  within  the  head, 
which  he  says  is  nearly  four  times  more  tlian  is  dis- 
tributed in  the  other  divisions  of  the  aortic  system,  as 
the  weight  of  the  enccphaion  is  about  one-fortieth  part 
of  the  weight  of  the  whole  body.  The  veins  of  the 
brain  and  spinal  cord  exhibit  several  peculiarities,  which 
relate,  to  their  structure,  and  to  the  manner  of  their 
arrangement.  Notliing  is  satisfactorily  known  of  the 
lymphatic  vessels  in  the  nervous  system  ;  the  brain  has 
been  minutely  examined  with  Uie  hope  of  discoix-ring 
them,  but  without  success  ;  a  few  trunks  only  have 
been  detected  in  the  dura  mater  and  pia  mater.  We 
may  conclude,  however,  from  analog)' and  the  effects, 
of  disease,  that  there  are  in  the  encephalon  as  elsewhere, 
appropriate  agents  of  absorption.  Some  lymphatics 
are  occasionally  perceptible  on  the  surface  of  the  largest 
nerves. 

The  different  organs  belonging  to  the  nervous  system 


DURA   MATKK,  TUNICA  ARACHNOIDE9. 

are  enveloped  in  ccrt&in  membrfmes  which  \'ary  in  thetr 
structure  mid  nuinbur.  Tho  brain  and  the  spinal  cord 
posscHj  threo  distinct  coverings;  the  dura  mater,  the 
tunica  arachnoides,  and  the  pia  mater ;  the  nerves,  on 
the  contrary,  haw  only  one  tunic,  which  has  been  ap- 
propriately named  the  nenrilema. 

The  dura  nuiter  is  a  strong  and  fibrous  membrane.* 
whidt  constttutei^  the  Internal  periosteum  of  the  skull ; 
it  forms  certain  partitions  which  divide  the  hemispheres 
of  the  cerebrum  and  of  the  cerebellum,  and  thus  prevent 
their  compression  in  the  various  movements  of  tJie  head. 
The  vertebral  portion  of  the  dura  mater  only  looKcly  aur«> 
rounds  the  spinal  cord,  in  order  to  admit  of  those  exten- 
sive and  complicated  motions  which  are  performed  be- 
tween the  vertebne. 

The  tunica  aracltttoitlfjif  is  a  serous  membrane  which 
lines  the  inner  surface  of  the  preceding  structure,  and 
also  covers  the  brain  and  spinal  cord.  The  arachnoid 
membrane  secretes  a  serous  tluid,  which  has  been 
generally  considered  by  pb\'siologtsts  to  exist  in  a  stale 
of  vapour  durini^  health.  It  has,  however,  been  dis- 
covered by  M.  Ma^ndie,  that  an  a(]ueous  fluid  is 
always  present  in  living  and  healthy  animals  on  the 
surface  of  the  brain  and  spinal  cord,  and  also  in  the 
ventricles  of  tlie  former.  It  appears  to  have  an  impor- 
tant relation  to  these  organs,  for  the  sudden  loss  of  it 
occasions  dulness  and  immobility  ;  in  the  course  of  four 
and  twenty  hours  the  water  being  reproduced,  the  stupor 
was  observed  to  disappear. 

The  most  important  membrane,  and,  indeed,  the 
only  one  that  is  essential  to  the  nervous  structure,  is 

■  See  p.  356.  t  Ste  p.  IM. 
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that  which  li  called  pia  mata;  whtre  it  in  connt-ciwi 
with  the  cncephalon  and  npinal  cord,  and  nextriiaraaj 
when  it  covers  the  nen'es. 

Man}-  anatomists  regard  tlie  pia  mater  of  th«  brain  as 
being  distinct  from  the  vuscular  envelope  of  the  spinal 
cord,  and  both,  as  different  textures  from  the  mcmbnuic 
of  the  ner%'e».     It  appenrs  to  me,  however,  that  thisic 
coverings  are  merely  portions  of  the  same  stnicture,  mo- 
dified in  their  density  and  vascular!^'  according  to  the 
exposure,  mobility,  or  sizo  of  the  organs  with  wtiicb' 
they  are  connected.     It  h  well  known  that  the  ment* 
branc  of  the  spinal  cord  and  the  ncurilcma  of  the  crfiniiu 
nen-es  art  continuous  with  the  pia  mater  of  the  base  of 
the  bruin,  and  that,  in  a  similar  manner,  the  curering 
of  the  vertebral  neires  is  prolonged  from  that  tielonging 
to  the  medulla  spinalis.    The  difference  in  the  appear- 
ance of  these  membranes  is  not  in  itself  a  sutficicnl  rea. 
son  to  deny  the  identity  of  their  organization ;  for  there 
are  many  parts  thjit  exhibit  more  strildng  diversitie«, 
which  undoubtedly  belong  to  the  same  dttss  of  organs  ; 
er.  ffr.  the  peritoneum  of  the  loins,  and  the  arachnoid 
tunic  of  the  ventricles. 

The  inycsting  membrane  sends  various  processes  be- 
tween the  component  parts  of  the  organs  which  it  sur- 
rounds ;  thus  in  the  enceplialon  it  sinks  into  the  fissure* 
between  the  lobes  and  convolutions  of  the  cerebrutn| 
and  into  those  of  the  lobes  and  layers  of  the  cerebellum  -J 
in  the  spinal  cord  it  enters  the  abdominal  and  donal' 
furrows ;  and  in  the  nerves  it  penetrates  between  their 
ftsdculi  and  fibres.     This  nutritious  membrane  of  the 
nervous  system  consists  of  blood-%'es(>els  and  edit 
tissue ;  the  existence  of  the  latter,  in  llie  pift  mater,  ha*"' 
lieen  denied  by  Dr.  Gordon,  who  says,  that  after  a  mi- 
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nute  i&jection,  it  is  difficult  to  perceire  any  thing  in  it 
but  blood-vessels. 


Section  III. 

CHBHICAl,  COMPOSITION. 

It  has  been  ascertained,  that  the  nervous  substance 
is  a  peculiar  chemical  compound,  unlike  any  of  the  other 
constituents  of  the  body.  The  following  is  the  analysis 
of  the  human  brain,  according  to  Vauquelin. 

Water 8000 

AJbumen        7  00 

A  white  fat 453 

A  reddish  brown  fat      .     .       O'TO 

Osmazome 1 '  1 2 

Phosphorus 150 

Phosphates  of  potash,  lime.J 

and  magnesia,   and   mu->  5*15 

riate  of  soda     ....    3 

10000 


The  spinal  cord  and  the  nerves  have  the  same  con- 
stituent principles  as  the  brain,  but  there  is  some  slight 
difference  in  their  proportions. 
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SiCTION    IV. 


PR0PEKT1E9  or  TUB  NERVOUS  S\9TKit. 

Thb  vital  properties  of  the  nervous  system  bestow  on 
the  animal  kingdom  a  mode  of  existence  which  is  totally 
wanting  in  plants  \  in  virtue  of  these  faculties  every 
animal*  possesses:  1.  A  consciousness  of  its  own  ex- 
istence. 2.  A  capability  of  receiving  impressions  from 
surroumling  bodies.  3.  A  power  of  willing,  by  means 
of  which  it  rc-acts  on  external  objects.  To  these  powers 
is  super-added  in  Hk  human  species,  that  of  reasoa, 
which  may  be  regarded  in  phy.sioIogy  as  one  of  the 
functions  of  the  brain,  because  it  requires  in  our  present 
state  of  existence,  the  agency  of  that  organ  for  its  dis- 
play. The  connexion  that  has  been  observed  between 
the  development  of  the  intellect  and  the  perfcclion  of  the 
cerebral  organ,  has  induced  some  celebrated  philosophers 
to  believe  that  the  former  is  dependent  on  the  latter,  nnd 
that  the  phenomenon  of  mind  is  only  a  property  of  the 
materiiil  substances  which  compose  the  brain. 

Without  entering  into  any  examination  of  the  compara- 
tive merits  of  this  question,  I  may  be  permitted  to  ex- 
press my  perfect  conviction,  that,  if  the  invcstigutiou  be 
conducted  upon  an  anatomical  and  physiological  baus, 
the  materialists  will  fail  in  proving  that  the  mentaJ  supe- 
riority of  man  is  merely  the  result  of  the  perfection  di»- 
played  in  his  cerebral  organization. 


*  II  M  ni^iTwaiy  to  tUUi,  that  Ihera  am  beingi  on  Ihs  eilnnw  limM  of  ( 
tniraat  croition,  which  appear  tu  liaveaMiinbilily  Katccly  diflitmtt  frami 
of  vcKclBlito;  li  It  probable,  howortr,  thiti  iiIlaLaiiiulorpdnliiipinliedt 
jilaiiti  hythecapkbility  of  rwling  ttieconuctof  toy  (oMiKnlMdr. 


DIKFKRKNT  KINDS  OF  SENSIBILITY. 

Alt  the  ncrvuus  liinctions  are  ^ncndly  supposed  to 
spring  from  one  great  property,  which  \is  named  sen- 
sibility;  by  this  word  physiolo^sts  express:  1.  Tlie 
power  which  the  iiers-ous  system  pos.se*scs  of  receiving 
and  transmittiug  certain  impreiuitoDs  nnd  producing 
corresponding  chnnges  in  the  sensoriuro.*  2.  Tlic  power 
which  Uie  system  enjoys  of  indui^ncing  the  coqioa'ul 
organs  and  in  this  manner  of  re-acUng  on  externnl  ob- 
ject. In  the  first  operation  the  impression  passes  from 
the  circumference  towards  the  centre  of  the  system  ;  in 
the  second  the  inftucncL'  extends  in  the  opposite  direction, 
or  from  the  ccntrt'  towards  the  cireuinl'ervucc. 

It  has  just  Iwen  stated  that  all  impressions  are  not 
necessarily  attended  with  consciousness  ;  for  this  reason 
sensibility  is  divided  into  two  species.  In  one  kind  the 
impression  m  not  communicated  to  the  mind  ;  thus  we 
are  not  conscious  of  the  impression  of  the  blood  on  the 
heart:  in  the  other  kind,  the  impression  ut  transmitted 
to  tlie  mind  ;  for  example  wc  are  aware  of  the  contact  of 
a  foreign  body  with  the  finger.  When  an  impn-ssion  is 
thus  perceived  it  constitutes  a  sensation  or  a  perceplion.f 

The  influence  of  organic  sensibUity,  by  which  word  1 
wish  to  express  all  the  actions  of  the  ncn'ous  syslvm  of 
which  we  are  not  conscious,  on  the  vital  functions  of 
digestion,  circulation,  respiration,  secretion,  and  on  the 
production  of  animal  temperature,  has,  for  a  long  time, 
engaged  the  attention  of  physiologists.     The  subject  haa 

*  ll  u,  howevtr.  rvcntial  lo  notice  thai  Ihctc  two  openlioM  ate  not  aeet*. 
Btily  connrdid  logctlm,  or  In  oibtr  worib  ihai  it  it  no  netraary  put  ortbii 
MMibiltiy  lot  ih«  imprauoiu  tu  tie  p«(ccive<]  by  the  mind.  Boriock,  Elem. 
Sy*.  of  i'liy.  irol.  i.  p.  244. 

t  Hctaphyilcianis  have  mnde  ■  distinction  b*lw«en  •  MOMlioo  anil  ■  p«r- 
ccpllon;  in  pbj«oIogy,  howem,  (he  two  Icmu  may  \m  tooMrni  m 
lyiiunyinoui. 
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\>een  p&rtimliurly  inT«8ti^ted  by  Mr.  Brodic,  M.  Le 
Galloiii,  and  Dr.  L'hiitp.  From  the  rcMiBrches  of  tlwi^ 
observers,  we  have  ol)tajne(l  a  variuty  of  ioapurUnt  infofV 
niation,  but  there  an:  Htill  miiny  parts  of  thia  enquiiy 
which  remain  iovolved  in  obscurit),* 

We  learn  from  the  experioients  of  Dr.  Philip.  Ihitt  tiifr 
nervowt  influence  is  essential  to  digestion.  Tliis  pn 
appears  to  be  sufipeiidu-d  in  consequence  of  tht-  sccn-tion 
of  the  gastric  BuiiL^  being  etupped  by  the  deatructiou  of 
the  nervous  pov>-cruftlic  stomach.  Theetfvct  of  these  ex- 
periments on  the  fleceriiing  power  of  the  uitemal  surface 
of  tlie  stomnch,  lend  to  the  fiuppo&iti(.)n  that  the  proa'ss 
of  secretion  in  general  is  connected  with  the  oervowt 
influence,  and  cannot  be  performed  witliout  its  intcn'ea- 
tioo-t  Although  tliis  deduction  is  probably  correct,  M 
least  in  the  higher  clasMSi  uf  animals,  it  roust  be  ws 
knowludged  that  the  ob»ervatioas  on  which  it  is  foundedt 
are  not  sufficiently  exteoKive  to  warrant  us  in  deddiag 
entirely  in  the  afhnnative.  i 

> .  The  contractile  power  of  the  various  structures  which 
circulate  the  blood,  is  independent  of  the  nen-«ua  hjB-: 
tem ;  but^  ta  wc  have  already  seen,  tlie  bout  and  |tbe 
blood-ves&cU  arc  capable  of  being  excited  by  the  nervuiu 
power.J 

The  influence  of  the  par  vagura  upon  the  functions  of 
the  lungs  has  been  known  for  a  considerable  tinie  ;  it  is, 
bowc%-er,  only  lately  that  the  precise  effects  resultiof 
from  the  loss  of  the  ner^'oiis  power  of  the  pulmuniiry 
organs,  have  been  ascertained.     The  division  of  the  (W 

*  I  huf  (o  refer  the  reader  for  tnanj  judicioiu  obsemtioni  on  tbtm  Utt 
puleil  point!,  lo  the  ««rk  of  Dr.  BoUock.  Tbc  chiptin  whicli  iImmU  ba 
emitulkd.imlhawaailMCireulalMii,  wil.  l  taAoa  KaipifalMa.  Imw^tiiii. 
Mil  DigMtion.  vol  ii.  ^  .1^ 

t  S«  p.  .335.  1  Sn  p.  273.  ^ 
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THgtim,  or  the  desmicdoii  of  a  coiuidcrable  piurt  of  the 
spinal  cord,  cauiies  an  ancomulalinn  of  frothy  mucus  id 
the  hronchifti  tubes  and  air-ceiU,  and  «  conj^stion  of 
the  blood-vessels  of  the  lungs.  The  consequence  of  this 
obstruction  is,  that  u  t^mallcr  volume  of  air  than  nnturul 
ifl  admitted,  and  thiit  the  blood  contained  iu  the  pul> 
monary  ve»ielK  cannot  he  broug:ht  in  contact  with  thr 
tir,  so  (IS  to  undergo  the  neccssiirj'  changes.  In  these 
^eit  die  animal  is  de!<.tToyed  by  a  process  exactly  similar 
to  suffocation,  except  that  it  is  less  complete,  and  con> 
BerjuciitlT  less  rapid  in  its  progress.  i 

One  of  the  mofit  important  functions  of  the  animti' 
economy  is  that,  by  which  the  body  is  capaltle  of  r^iist* 
irtft,  to  a  certain  extent,  the  changes  of  external  tem- 
perature, and  erf  presprvinp,  more  or  less,  an  uniform 
degree  of  heat.  It  appears  that  the  production  of  animal 
faeM  is  connected  with  certain  chemical  combinations 
which  occur  in  die  process  of  respiration ;  but  it  has 
also  lieun  proved  by  the  experiments  of  Mr.  Brodie* 
and  others,  that  the  nervous  power  is  essential  to  the 
evolution  of  caloricf  '" 

"The  precedinjf  oI)serTation»  are  offered  merely  as  « 
sketch  of  the  important  connexions  that  exist,  between 
tlic  nervous  power  and  those  organs  whicli  cxerdae 
ftincUons  esseiitial  to  the  support  of  life. 
■ '  The  aetionB  of  the  nervous  system,  which  are  attended 
*Fhh  consciousness,  produce  more  striking  effects  than 
those  depending  upon  organic  sensibility.  They  consist, 
In  the  human  species,  of — I.  Sensation.  3.  Volition. 
3.  The  intellectual  faculties. 

•  Pliil.  Tnin*.  ISM.pMll   P.-10, 

t  Sit  F..  llotne  found  Ifaal  the  dhsiMi  ot  ilw  nnvM  niming  to  the  honi 
of  «  deer,  <*iaed  tho  lemperalun  of  <t  to  M]  (P  bvli^w  Ihnt  of  Ihe  other  boni  i 
In  Msme  dKjri  kflenranb,  thu  dlvul-xl  nervu  becoming  tinitnl,  Ifcc  aaMral 
wumtli  of  llic  put  wu  rolomt.    Philoi.  Ttum.  18^- 
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Of  SensaHon. — When  an  impression  made  upon  uy 
organ  of  the  body  by  n  physical  agent  is  tniiisinittcd 
to  the  brain,  it  produces  a  t^nsation ;  thus,  when  the 
vibrations  of  the  atmosphere  act  on  the  ncn'C  of  hear- 
ing, we  experience  the  sensation  of  sound.  The  sensa- 
tions require  to  be  divided  into  two  olu^-teK,  accordii^  m 
the  cause  that  makes  the  impression,  is  external  or  inter- 
nal. The  external  senses  are  five  in  number ;  vision. 
hearing,  touch,  taste,  and  smell.  The  numbtT  of  the  in- 
ternal senses  has  not  been  satisfactorily  dL-termined.  The 
sensations  of  hunger  and  thirst,  and  those  which  attend 
the  actions  of  the  muscles  and  of  the  genital  organs. 
appear  to  belong  to  this  class.  Many  physiologists 
believe  that  the  power  by  wliich  we  are  enabled  to  esti- 
mate the  effects  of  temperature  on  our  iVame,  should  be 
regarded  as  a  sqjarate  sense.  Other  writers.  hawe%-er, 
consider  this  power  to  be  merely  a  nioditicatioD  of  that 
function  of  the  cutaneous  organ,  which  is  called  tact. 

In  the  exercise  of  the  senses  three  conditions  are  ne- 
cessary: 1.  'Hie  impression  of  tlie  physical  agent  upon 
the  extremity  of  the  appropriate  nen-e  ;  2.  The  trans- 
mission of  that  impression  by  the  trunk  of  the  nerve  to 
the  sensorium  ;  3.  The  perception  of  the  impression  hy 
the  mind.  If  any  one  of  these  conditions  be  wantii^ 
no  sensation  can  be  experienced. 

The  impression  which  is  made  upon  on  organ  of 
sense  is  not  perceived  in  the  organ  itself,  but  in  the 
brain.  It  is  true,  indeed,  if  the  feelings  alone  were  relied 
on,  we  should  conclude  tlutt  the  sensation  is  experienced 
in  the  organ,  because  wc  refer  the  perception  to  the  part 
which  receives  the  impression ;  thus  the  influence  of 
light  is  felt  in  the  eye,  and  the  contact  of  a  foreign 
body  in  the  prt  of  the  skin  which  it  toudies.     But  ex- 
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periment  and  obsen-ation  inform  us,  that  Nensation  re- 
sides in  tlie  brain  ;  for  if  the  cominimication  be  cut  off 
between  it  and  an  organ  of  svnsc,  no  impression  made 
upon  that  orgnn  is  perc«iv«d,  • 

Volition  may  be  considered,  in  its  general  signification, 
as  a  modification  of  desire,  resulting  from  painful  or 
pleasurable  impressions  which  have  been  perceived  by 
the  mind.  Hut  in  a  physiological  sense,  volition  is 
used  to  express  the  stimulus  by  which  the  class  of  vo- 
luntary muscles  is  excited  to  action.  In  the  exercise 
of  this  powur,  the  influence,  whatever  it  may  be,  is 
transmitted  through  a  pin-uliar  set  of  nerves  from  the 
centre  towards  the  extremity  of  the  nervous  system. 
tt  Of  the  Intellectual  faculties. — I  shall  not  enter  into 
the  enumeration  of  the  various  phenomena  which  con- 
stitute the  human  intellect ;  because  it  would  be  impos- 
sible to  do  so  without  discussing  the  metliod  according 

'  *  Numc-rou*  expprimvnii  tuTu  bn-n  pcrformod  in  order  lo  ucrttain  tii« 
met  p*n  of  Ihe  btaln  on  wliirli  iinpltMtOM  tn«rie  on  the  nrgani  of  »mK, 
txerl  Ihtir  mflucnM  in  unlet  to  excite  pcioeplinn.  AUhuugli  man;  of  Uie 
muli>  >i«  eiUtnwiy  uniattalKiocy  and  contriulicloiy.  yet  ii  hu  been  drtcr- 
minnl  that  if  the  Miebnim,  the  opiic  lubeiclo,  ind  the  MtvUllum  be  tt- 
iiiowt),  l««Tinf  the  owdulla  obbnRitta  entire  lo  ftliovc  the  altwhmcnl  of  Ibe 
lifQi  put  of  DCrvn,  the  SBimtl  UiU  ivtama  itt  contciouMMn  of  ill  tlw  icdm. 
tioiu  eXCtpt  ihnt  of  *iRht.  Il  kIm  poneasM  vulilioo.  Thiu  it  it  biiikty 
■Rectcd  by  kiuikI,  odoun.  Bnd  by  Mpid  lubdAtiCMi  it  crirt  if  a  hair  of  iU 
whiilicr  In:  plucked,  or  if  acid  be  dropped  on  >U  note,  eud  it  ciii)e«vout* 
will)  lis  p««n  to  fcmovc  Itie  iirilaling  cbuk.  Migvndic  ct  Dmnoulini^ 
Aaai.  dc  Syi.  Net.  p.  5G0.  A  vrry  inKroMin^  caic  it  rtlattd  hy  Hr-  I.iiw. 
rancv  ul  an  iDfnnl  irhicli  hid  no  Riot«  of  an  eoceptmluo  than  a  bulb,  which 
•ppaicd  to  be  the  mrdulla  oblongiBti,  and  «i1h  which  nil  the  nrrva  ftom 
the  flfth  to  the  nitiili  pair  wire  connticicd.  Tl>i)  cbild,  wliicli  livt^  four 
dtyi,  moved  binkly  at  lifil,  lOLik  fuMJ,  and  ducliarged  mine  and  fiECM.  The 
breailiiup  and  Icmp«ni1ure  wi-re  alio  nalural.  Med.  and  Chit.  Tram.  rol.  v. 
p.  169.  Wtien  ilie  medulla  n  detttoyed,  the  <ci«bruiii,  the  WKbellum,  and 
the  ipinal  cord  twiiiR  Icfl  cnlirev  the  aounal  iotianlly  Imea  all  conKiowneu 
and  power  over  the  muarlra.  It  l«  for  ihfw  ttaton*  that  we  ir«  tnduMd  to 
place  the  tot  of  wniaiionand  vollliua  in  ihe  medulla  oblonpta. 
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to  which  tbey  should  he  tmin^d.  Such  an  investim- 
tton  would  lead  to  dvtaiU  foroign  to  the  object  of  thiH 
work,  since  almost  evety  aathor  who  hu  oonndefed 
this  abstruse  subject,  has  giren  a  different  account  of 
the  mental  faculties. 

I'he  source  of  the  mysterious  power,  which.  opermt«it 
thnjugb  the  medium  of  the  nen-ous  systfcni,  is  entirely 
unknown  ;  wc  are  cti-cd  ignorant  of  the  mannn-  in  whidi 
thin  power  acts  on  the  miitt.-rLul  orgniiH,  the  brain  and 
tjie  nerves,  that  are  eMtentJal  to  the  manifeHtation  of  ilK 
phanomena.  The  deficiency  in  our  information  has  not 
resulted  from  any  want  of  inquiry,  for  this  question  hut 
at  iiU  times  commanded  an  intense  interciit  amongst 
philosophers.  1  shall  only  notice  in  thh  place  the  most 
modern,  and  at  th(  eame  time  the  most  plau«ble  of 
the  numerous  theories  which  have  been  invented  to  re- 
move the  ditficulty.  <  . 

It  has  been  supposed  by  many  eminent  physiologists, 
amongst  whom  it  will  suffice  to  mention  Curier,  Al»vr- 
nethy.  and  W.  Philip,  thnl  thi-  power  by  which  the  nervw 
transmit  impre^sionH  to  and  from  the  brain,  is  nitnlogott 
to,  or  even  identical  with  elcctricitrr.  This  hypoChaih 
is  strongly  Bupported  hy  the  feet,  that  when  ft  ii*r*c  ik 
perfectly  dirided,  its  action  may  be  imitated  by  gnlvuiie 
electricity;  thus,  after  tlie  Miction  of  the  par  vagmn, 
the  secreting  power  of  the  hmgs  and  stomach  can  be 
supiJortud  by  gulvanlim.  The  c\'olution  of  heat  firom 
tbe  blood,  can  (dwi  Iw  accomplished  by  the  samepowwr;* 
and  it  Ls  well  known  that  muscular  contraetjon  i*  sieii 
cepliblc  of  being  excited  by  the  agency  of  galvaxrism. 
U  14  likewise  worthy  of  remark,  timt  when    the  -par 
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vafpim  in  dimpljr  divided,  the  nervous  power  U  still 
transniitted  to  the  stoniach;  and  e%-en  when  the  t^vo  ends 
Hre  seimmtcd  to  tli?  extent  of  n  (juarter  of  an  inch,  a 
part  of  the  nervous  power  is  conveyed  fi-om  the  upper 
to  the  lower  portion  of  the  nerve.  Tbwe  Inst  mentioned 
phenomena  are  very  Kimitur  to  those  produced  hy  elec- 
tricity ;  nnd  tend,  i»  a  very  forcihle  manner,  to  shew 
the  identity  of  the  ner^x)UJi  «nd  galvanic  powers.  But 
in  extAbli^hing  n  d<Klrine  of  »uch  importance,  further 
c\ideuce  is  required,  and  therefore  it  will  be  prudent, 
■in  the  present  state  of  the  question,  to  defer  forming 
aiiv  dehniu  conclusion. 


Section  V., 


DEVELOPMENT  IN  THE  FWTUS. 

J .   -       '   [     I     'HI  iifi'i      I  itiiri   '.ill' 

The  fonnation  of  the  component  pnrts  of  this  system 
in  tlic  embryo,  has  lieen  minutely  iuvestigate<l  in  Ute 
various  cla&sea  of  aairaaU,  and  particularly  in  the  human 
specie:^.  'Hiis  comparative  examination  of  tlie  succes- 
sive de^tlopmeut  of  the  brain  and  spinal  cord,  bus  elu- 
cidated tlie  compticuted  organization  of  these  bodies  in 

nuA* 

*,i  Aitliough  Uiere  m  Riimc  difference  of  opinion  as  to  the 
exact  ordor  in  which  the  various  parts  make  their  ap- 
pearance, it  scem.s  to  be  ascertained  that  the  ganglions 
of  the  great  sympathetic  nre  formed  before  the  Kpinol 
cord  and  brain ;  Uiat  tlie  neri'es  on  tlic  side:i  of  tlie 
trunk,  of  the  head,  and  of  the  pelvis,  exitit  iadepend^ 
ently  of  the  spinal  marrow,  and  indeed  that  they  have 
acquired  a  considerable  degree  of  development,  whilst 
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that  b<H)y  itnd  tha  brain  arc  still  liquid  and  without 
fonn ;  that,  next  in  order,  the  spiaal  cord  is  foniicd* 
&nd  that  Lastly,  the  brain  appears.  ,^ 

-  Ei',Aiiatoinutii,  until  very  recently,  supposed  that  the 
oi^ans  belonging  to  the  nervous  system  in  common  with 
the  oilier  parts  of  the  body,  wore  dweloped  from  lli^ 
centre  towards   the  circumference  ;    but  liom  the  n»t 
searches  of  M.  Serres,  which  ha^-e  every  appearance  of 
accuracy,  we  leam  that  the  Bpinal  marrow  and  encc- 
phaloii  coiisint,  in  tlie  first  instance,  of  two  lateral  halvus 
which  are  separated  from  each  other,  and  which  u^ 
afterwards  gradually  united  on  the  median  line,  ko  as  ta 
constitute  single  organs.     According  to  thiti  principle  of 
eccentric  formation,  the  variotis  neri'ous  mHSM:-s  talf« 
their  growth  from  the  circumference  towards  lh«  centra; 
„  The  first  distinct  traces  of  the  ccn-bro-spinal  axis 
cannot  be  perceived  in  the  human  tinbryo  until  about 
the  fifth  week  after  concvptiou  ;  at  this  [>eriod  a  mem- 
branous caoal  iH  observed  in  the  spiae,  and  which>  in 
the  head,  i»  enlarged  into  a  rounded  pouch.      Id  ihiii 
tube  and  vesicle,  which  consist  of  pia  mater,  tlic  rudi- 
ments of  the  two  lateral  columns  of  the  &piiuil  cord, 
and  of  certain  parts  of  the  brain,  may  he  perceived  in  • 
strong  light,  and  with  tlie  aid  of  a  powerful  lens.*     A 
canal  extenda  from  the  spiual  membrane  into  the  cere- 
bral vesicle  ;  and  at  a  rather  later  period  the  two  lateral 
columns  iaclioc  from  without  inwards,  and  btgin  to 
unite  on  the  median  line.  ,, , 

In  the  third  month  the  spinal  cord  is  enlarged  op- 
posite the  attachment  of  the  limbs,  and  the  ruihraunU 
of  several  parts  of  the  cerebrum  and  of  the  cerehdlum 

■  TirdniMnn,  Anil,  du  Ctiran.  p.  14.    Smct.  AmI'  Ccmp  dn  Cerrtn, 

p.U,€tU^.  ^  M        -Jill 
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moke  their  appearance.  Some  very  important  facts  have 
been  noticed  in  this  month :  the  Hbres  of  the  spinal 
con)  may  be  sccii  radiating  upon  the  inttmul  surface 
of  the  hemispheres ;  the  latter  are  observed  to  curve 
from  before  hackwards,  and  from  without  inwards,  so 
aS'  to  form  the  lateral  wntricles ;  they  also  unite  in 
the  median  line,  and  thus  give  ri.se  to  the  corpus  cal- 
losum. 

In  the  fourth  month  the  median  fissures  of  the  spinal 
cord  are  perceptible.  The  various  iwrts  of  the  brain 
may  at  this  time  he  percci\*ed  in  a  more  advanced  stage 
of  their  formation  ;  the  two  lateral  layers  of  the  cere- 
bellum unite  in  the  median  line,  and  thus  the  deep 
sulcus  or  ftirrow  that  previously  existed  between  them 
is  converted  Into  the  fourth  ventricle;  this  cavity  ex- 
tends into  the  substance  of  the  cerebellum,  which  is 
consequently  hollow. 

At  the  fifth  month  the  anterior  and  the  posterior 
roots  of  the  spinal  nerves  arc  seen ;  tht-  central  canal 
may  be  inflated  from  the  fourth  ventricle.  The  cerc- 
bellutn  presents  evident  traces  of  a  division  into  a  central 
part  or  vermiform  process,  and  lateml  lobes  ;  there  are 
also  four  transverse  ftirrows  dividing  the  hemispheres 
into  lobular.  There  arc  still  no  convolutions  on  the 
cerebrum,  although  there  are  deep  lines  indicating  their 
situation. 

During  the  sixth  month  the  pyramidal,  olivary,  and 
restiform  bodies  are  considerably  enlarged  ;  the  latter 
penctTftte  into  the  cerebellum  ;  the  fibres  of  the  corpora 
pyramidftlia  et  olivaria  traverse  the  annular  protube- 
rance, and  then  constitute  the  peduncles  of  the  cerebrom, 
the  fibres  of  which  are  prolonged  towards  the  optic 
thalami,  the  striated  bodies,  the  quadrigeminal  tubercles, 
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and  ultimately .  id  a  radiatuig  manner,,  towards   tbn, 
cvn-'bral  liviiiisphuros.  » 

.  At  the  seventh  month  the  luteral  lobes  of  the  carfl^ 
bellum  are  proportiunally  more  (le%'elopccl  than  the  c?a-< 
tral  part,  which  appears  rather  sunk  or  depressed.  Thcg 
transverite  and  B&cendiDg  6bres  of  the  annular  protu- 
berance are  distinctly  observed  interlacing  each  other.^ 
The  cerebral  hemisphcnss,  which  now  cover,  and  evea, 
extend  beyond  the  cerebellum,  present  more  eiidt?*!!! 
rudiments  of  the  convolutionii ;  and  the  corpus  oaUosum. 
is  seen,  to  be  compo&ed  of  transverse  fibres  which  united 
the  hemispheres  to  each  other.     .   .„.  ti|.<  ot  .  i 

The  various  portit  of  the  cnccpbalon  and'  spinid  cordi 
have  accjuired  by  the  eighth  month  tlieir  ejclemal  foraii) 
so  tliat  the  remaining  changes  which  they  undergii  tiU. 
tlicy  attain  their  perfect  orgimi  nation,  relate  to  increasoi 
in  volume  and  density.  The  caual  of  tlie  spinal  ctird  ii. 
nearly  filled  with  a  Nuft  grey  substance,  wJuch  appeam. 
to  be  deposited  from  the  vessels  of  the  pia  mater  that 
enter  by  the  posterior  fiirrow.  The  fibres  of  the  bodies 
placed  on  the  medulla  oblongata  are  more  distinctly  ob- 
served passing  to  the  respective  organs  with  which  they 
are  connected.  The  layers  of  tlie  cerebellum  and  the 
convolutions  of  tlic  cerebrum  become  apparent ;  the  he- 
mispheres of  both  organs  are  developed  and  assume  an 
arched  convex  figiirc  ;  and,  lastly,  the  internal  parts  are 
all  more  perfectly  formed. 

It  is  remarkable  that  during  the  whole  period  of  the 
fatal  existence  tlie  spinal  nuirrow  appears  gradually  to 
aswnd  in  the  I'crtcbral  canal.  When  it  is  first  ex- 
amined, it  reaches  to  the  extremity  of  the  os  coccj'gis,* 
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and  thus  resembles  the  caudal  prolongation  of  animals  ;* 
subsequently,  the  termination  is  ob9er^'cd  to  he  placed 
higher  and  higher,  till  at  the  time  of  birth  it  is  situated 
opposite  to  the  up])er  part  of  the  third  vertebra  of  the 
Icnnfi. 

'The  increase  of  the  ner^-ous  system,  which  is  so' 
rapid  during  the  fetal  lift,  is  checked  after  birth ;  the 
growth  of  the  various  parts,  however,  still  proceeds, 
but  more  slowly.  Many  years  elapse  before  the  en- 
cephalon  ac(|uircs  ita  perfect  formation,  during  which 
interval  the  organ  is  greatly  augmented  in  volume  and 
firmness.  In  old  age  there  is  a  sensible  diminution  in 
the  size  of  the  nen'ous  organs,  probably  depending  on 
their  greater  density ;  this  change  is  particularly  ob- 
served in  the  brain,  which,  according  to  M.  Magendie, 
loses  a  fifteenth  part  of  ite  weight;  ii  has  also  been' 
stated  that  there  is  a  corresponding  decrease  in  the  ca- 
pacity of  the  cranium.t 

*  Th«  part  calttil  by  inilonutfa  eauil*  rquioa,  wbicb  a  caitwd  by  ihe  i^ 
cent  of  the  cord,  bcroinn  diilinct  about  th«  tiath  monib. 
t  TtBOo,  BecbocbM  lur  1e  Cnue  UumtiD. 
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SU  DEFINITION  OP  NERVES. 


PART   SECOND. 

OF  THE  CEREBROSPINAL  STSTEM. 

.The  expression  of  cerebro-spinal  system,  was  employed 
by  M.  Desmoulins  to  designate  that  part  of  the  nerroiis 
system  which  consists  of  the  brain  and  spinal  cord.  It 
appears  to  me  that  its  meaning  may  be  appropriately  ex- 
tended so  as  to  include  not  only  the  encephalon  and 
spinal  marrow,  but  also  the  nerves  which  arise  from  those 
oigans.  With  this  signification,  the  term  corresponds 
with  "  the  nervous  system  of  animal  life,"  suggested  by 
Bichat. 


Section  I. 

OF  THE  NEBVES. 

The  nerves  are  whitish  cords,  which  are  made  up  of 
one  or  more  threads,  composed  of  the  proper  nervous 
matter  enclosed  within  delicate  processes  or  tubes  of  the 
membrane  called  neurileroa ;  each  nerve  is  connected 
either  directly  or  indirectly,  by  one  extremity  to  the 
centre  of  the  system;  and  by  the  other  to  the  skin,  to 
the  organs  of  the  senses,  or  to  the  muscles.  In  dassif)'- 
ing  the  nerves  anatomists  have  been  influenced  rather 
*  ~  an  attention  to  their  numerical  order,  than,  to  the 
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essentia]  properties  by  which  they  are  distinguished. 
Tltey  have  been  very  generally  armoged  since  tlie  time 
of  Willis,  as  follows : — 

I.  Nerres  of  the  Cerebrum. 

1.  The  olfactory  nerves. 

2.  The  optic  nerves. 

3.  The  common  motor  nerves  of  the  eyes. 

4.  The  pathetic  nen-es  of  the  eyes. 

5.  The  trigeminal  nerves. 

_  I  ,       6.  The  external  motor  nerves  of  the  eyes. 

,,  7-  The  seventh  pair,  consisting  of  the  hard  and  of 

the  soft  portions. 
(„,         8.  Theparvagum  and  its  accessory  nerves. 
9.  The  motor  nerves  of  the  tongue. 
10.  llie  sub-occipital  nerves. 

II.  The  nervcft  of  the  spinal  cord. 

ni.  The  great  sympathetic  or  intercostal  nerves. 

This  arrangemetit  is  extremely  defective,  for  it  is  not 

even  correct  according  to  the  numerical  principle  on 

which  it  is  founded.     It  was  modified  by  Soemmt-ring, 

who  admitted  forty-three  pairs  of  ncn'es  ;  he  increased 

■j„  the  number  of  cerebral  nerves  to  twelve  pairs,  by  divid- 

^,,ing  the  seventh  pair  of  Willis  into  the  seventh  orfaciid, 

and  the  eighth  or  auditor)'  nerves;  the  eighth  pair  was 

in  a  similar  manner  divided  into   the  ninth  or  glosso- 

.^,ipbaryngeal,  the  tenth  or  nervus  ^tigus,  and  the  eleventh 

,,iOr  accessory  ;  the  ninth  pair  in  (ho  old  enumeration  be- 

_,,*ame  the  twelfth,  according  to  Soemmering.     The  suh- 

.j,^  I  occipital   was  properly  considered  as  the  first  of  the 

^^  spinal  nerves,  the  number  of  which  was  thus  nuKcd  to 
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thirty  pairH.     'i'hu  forty-tliird  pair  coUKtsts  of  tlw  grent; 
'  sympatixetic  nen'py.     Ttiis  classitiottioH  Iub  been  g«ne-" 
rally  received  by  modern  anatomtsts  ;  but  it  ni  incorrect 
ill  one  respect,  vie.  tlie  enumeratioa  of  the  nennu  oc^ 
cirswjriiiH  willi  the  Dcrvus  ol"  ibc  brain.* 

Ilie  objeclioiiK  Uiut  npiily  to  botli  thene  (|UHltticatioE 
BFe  of  a  mure  importaiiT  anture  than  thai>«  which  merelT 
rvlalf  to  DumericHl  errors.    The  principle.i  on  which  ihey 
lire  founded  ai'e  altogether  trillinj;  and  uoessentiaj,  *Mui 
they  arc  still  more  objectionable  in  r  physiologiotl  point 
of  view,  bccuuse  tltey  include  tmderthe  Bome  denomtoa- 
tiaB,  oen'es  wbot«  functions  are  totulty  di»iimilar.     A 
division  like  that  of  Willie  or  Soemmering  can  only  be  ' 
serviceable  in  oral  demonstration,  or  in  those  anatonuml  i 
works  that  are  (oteoded  to  supply  the  fdaceof  itt  but 
in  a  treatise  desi<^eil  to  illustrate  the  urganization  or<j 
the  functions  of  tho  body,  the  arruDgemeot^  of  the  vari-' 
ous  parts  ought  to  be  founded  as  litrictly  as  it  is  possible,  i 
with  a  reference  to  their  Htructure  and  use^ 

The  ner^'es  of  the  cerehro-spinal  system  may  be  di-  * 
vided  into  those  with  double  and  those  with  single  roots  { 
or  origins.  The  nerves  of  tin-  lirst  class  are  attached  to'  > 
the  anterior  and  [wstcrior  columns  of  the  spiaal  cord  ;^  > 
they  consist  of  thirty-one  pairK,  viz,  the  spinal  nerves.'v 
{with  the  exception  of  the  accessor)-)  iJit  suli-occipital,  ' 
and  the  trifocial  nerves  of  the  head.  These  nerves  have  i 
hccQ  proved  by  Mr.  Bell  to  be  subservient  to  the  pro^'^ 
ductioi)  of  sensation  and  of  vohmtary  motion.  Thcv  t 
comilitute  in.lhe  aggregate  what  that  distiuguisbud  phy-" 


*  llMdivition  of  Bicbiil,  who  <iiMmp]»h*d  the  emtial  Mva  tmaitoii 
of  the  ceiduuui,  of  ihu  tonolsr  piglubcnuM,  and  o(  Dm  midylk  BUen|*lK 
is  Ml  CMindeil  ra  a  corrrct  anaKmic*!  luim.  The  Mntt  obfcdwn  djodiy 
•pplialo  Ibe  atfiuiEeui«<i>  of  Ur.  Guidon. 
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siologisl  ealLs  "  the  *^mmetrieal  intern  of  nerves"*  The- 
nerves  with  single  roots  tre  penerally  connected  vpitli* 
one  function  only.  viz.  with  sensation  or  motion  :  those' 
of  the  fomii^r  cluss  nrcthc  olt'uctory,  the  optic,  and  the 
auditory  nerws :  the  motor  nerves  nrc  the  third,  fourth,  ■ 
and  sixth  pairs  belonging  to  the  eye,  nnd  tht>  sublingual 
or  muscular  nerws  of  the  tonfjue. 

Thore  nn?  certain  other  nerves  which  have  (ilso  single 
roots,  but  whose  otKces  have  not  been  so  satisfactorily 
determined;  they  consist  of  the  hard  portion  of  the 
seventh,  the  glosso-pharvngeol,  the  pneumo-gastric,  and 
the  hpiual  accessory.     These  ner\-t's,  together  with  the 
fourth  pair,  the  sublingual,  the  phrenic,  and  the  pusJ' 
terior  thoracic.t  are  called  by  Mr.  Bell  the  superadded 
or  reapiratoTy.    The  argument^  and  experiments  by  which 
this  eminent  physiologist  supports  his  peculiar  views, 
are  extremely  ingenious,  and  at  the  time  when  they  were' ' 
publt&hed,  they  appeared  to  be  perfectly  conclusive.    The" 
subse(|ucnt  researches  of  Mr.  Mayo  have  thrown,  how-" 
ever,  considerable  doubts  on  the  correctness  of  some 
parts  of  this  celebrated  theory.}     Mr.  Mayo  concludes/' 
that  the  portio  dura  of  the  8e\'enth,  and  that  portion  of" 
the  tifUi  pair  which  does  not  enter  the  Gasserian  gan-" 
glion,  are  the  voluntary  nerves  of  those  parts  of  the  face'* 
which  receive  their  sentient  nerves  from  the  ganglionic' 
portion  of  the  fifth.     He  also  supposes  that  scx'urrd  of' 
the  branches  of  the  glo3so-phar)-ngeal,  the  pneumo-gas-'^ 
trie,  and  the  spinal  accessory,  are  nerves  both  of  Ben-i.'f' 
sation  and  motion.    It  must  be  confessed  that  these  con-  '•' 

*  EiipMilioncirthcNdVM,  p.*!. 

t  Tha  a  iIk  mlctior  cxtcnul  rapirarMy  of  Mt.  Bcll'i  rlkniSalton. 
1  Sec  AoM.  and  fbj.  CMnmmi.  |Mrt  •■  P-  tOl,  nvl  Uutlion  of  Phy. 
p.333. 
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flicting  atattments  shew  the  imperfection  of  our  know- 
ledge on  this  inton.'sun);  port  of  tho  ncn'ous  syotcm. 

As  there  is  so  much  uncertainty  conciTuing  the  aerres 
of  respiration,  it  appears  to  be  most  correct  to  refer  tfae 
cerebral  and  spinal  nen'es,  according  to  their  functions, 
to  the  tliree  following  classes:  L  Those  of  common 
sensation;  2,  Of  peculiitr  sensation  j  3.  Of  voluntary 
'inotion,  .<"  Ml       'I       ,, 

Thu  fonn  of  the  nerves  is  in  general  oylitidriciil, 
but  some  of  thetn  are  flat,  and  others  of  a  triiinguUr 
shape. 

Althoiif^h  the  nervous  cords  become  successively 
smaller  as  they  divide,  yet  th^  brandies  taken  coUuc- 
lively  are  larger  than  the  trunks  from  which  the)'  pro- 
I  ceed ;  BO  that  if  thu  entire  distribution  of  a  nerve  could 
he  correctly  represented,  it  would  buve  the  form  of  a 
cone,  the  point  corres|)onding  to  the  origin  of  the  nenv, 
and  the  base  to  its  termination.  We  learn  from  this 
fact  that  the  quantity  of  nerv'ous  matter  increases  as 
tlie  nerve  pasM-s  from  the  hniin  ;*  this  is  an  e^idcBl 
proof  tiiat  the  former  is  not  a  production  of  the  latter, 
because  in  that  case  the  reverse  would  be  ohser\-ed. 

The  disposition  of  the  nerves  presents  three  poiatt 
for  consideration  :  1 .  Their  origin  ;  2.  Their  course ; 
3.  Their  termination. 

DftlGIN    OP  THB   NBBTBS. 

We  understand  by  the  origin  of  a  nerve  the  extre- 
mity which  is  attached  to  tlie  cnccphalon,  or  spinal 
cord.      Some   anatomists   consider   the  origio  .  (o  be 

■">!  *  ThI*  ratntrk  i«  Mwd*  hj  Dr.  Hoara;  oha  oooMcn.  tU'l  wflfaoul  iloubi 
corrccilf ,  Ihat  the  pia  taalet  of  Ibe  Dcrva,  oc  rhe  oeurilenia*  papplin  Ifce  kddt- 
Iioail  oerroM  nuitleT. 
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plactid  exactly  at  the  poiut  where  Iht;  no-ve  completely 
leaves  the  external  surface  of  the  above  OT^ans ;  thus 
they  say  that  the  orifrin  of  the  optic  nen'es  is  in  the 
commissure  of  the  tractus  optici,  and  not  in  any  of 
those  parts  with  which  these  tracts  are  connected  be- 
hind. It  is,  however,  oeccssary  to  trace  the  nervous 
roots  beyond  the  mere  surfitcc,  so  that  their  real  con- 
nexions may  be  imderstood ;  and  in  order  to  accom- 
iplish  this  object  the  parts  must  be  hardened  by  the  con- 
tinued action  of  alcohol.  When  a  nen'e  is  examined  in 
this  manner,  its  tihrcs  may  be  followed  as  far  as  the 
grey  nubstunce  of  the  medulla  oblongata  or  spinalis. 
It  is  a  very  common  opinion  that  the  nerves  arise  from 
the  fibrous  substance,  and  that  they  are,  in  fact,  sim- 
ply  prolongations  of  it;  but  it  is  now  ascertained  that 
the  nerves  always  communicate,  more  or  \enn,  with  the 
grey  matter.  This  connexion,  which  appears  to  have 
been  noticed  by  Vicq-d'Azyr,*  has  been  particularly  in- 
sisted upon  by  Gall,  to  wbotQ_  we  arc  indebted  for  a 
knowledge  of  it£  importance. 

,it>:  In  order  to  render  the  description  of  tliu  origin  of 
the  ner\'eB  intelligible,  it  is  essential  to  offer  a  few  ob- 
servations on  the  structure  of  the  spinal  cord.  The 
reader  will  recollect  that  in  tracing  the  development  of 
this  part  in  the  foetus,  it  was  stated  that  it  consisted,  in 
the  first  instance,  of  two  lateral  columns,  which  subse- 
quently coalesced  on  tlic  median  line.  In  the  adult 
there  still  remains  an  indication  of  the  primitive  con- 

li-'dition,  the  nervous  m&ss  of  the  spine  being  com- 
posed of  two  similar  and  lateral  halves,  which  arc  sepa- 

*  Tnu[6  d'Amtomtc,  p.  SOS.    An  opptNiw  opinion  U  cipnwed  by  Det- 
nouliaii 
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rated  to  a  OM-laiu  depth  by  an  abdominal  and  a  dorni]' 
furrow.     These  cords  arc  united  in  the  interior  liy  wme-' 
communicating  nervous  suliHtance,  which  is'nampd  thnH' 
commissure  ,i     i         .  i 

Each  lateral  column  is  marked  by  an  anterior  anif 
posterior  furrow,  which  receive  the  root«  of  the  spinal' 
nerves;  there  is  also  a  third  and  shallow  groo\'C  fottn<f*'l 
on  cither  side,  between  the  posterior  lateral  anri  poste^'* : 
nor  median  furrows.     In  this  manner  it  appears,  ajf'l 
Mr.  Bell  some  years  since  I^nrmi8ed,  that  each  Iittcral 
half  of  the  spinal  mass  is  divided  into  three  distinct  }oA^*\ 
gitudinal  cord^.     The  spinal  cord  is  enlarged  oppof>!t(^* 
to  tJie  origin  of  each  nerve,  so  thjit  it  exhibits  a  nodu-'] 
latcd  appearance.*  '  ■""' 

SvvvTal  ViTiters  contend,   (hat  all  the  nerves  of  thc^'1 
cerebro-spinal  system  may  be  traced  to  the  spinal  cord, 
and  tr}  the  medulla  oblongata  ;  but  from  tliis  statemvat 
the  first,  and  perhaps  the  second  pairs.f  ought  to  Tie* 
excluded,  because  they  arc  certainly  connected  with  the'' 
cerebrum.     With  respect  to  the  other  cranial  nerves,  it'j 
is  well  known  that,  as  high  as  the  sixth  pair  or  the' 
motores  extemi,  they  are  immediately  attached  to  the' 
medulla  oblongata,  and  the  others  may  be  ahown  to  bel 

connected  either  directly  or    indirectly  with  that  ini. 

I 
'  Gall  cODkidin  tbe  tpluik!  cord  to  berompowJ  uf  a  >riKto(  i;uig[io 
whicli  arc  united  to  «nch  other  hy  nemo  ovdt ;  in  (he  mamBuIii,  ibot^ 
noduka  an  to  clwe  togdher,  iliai  Uioy  toira  a  coid  #r  aeuljr  ■•>  oqiali: 
tiie  ia  ill  whulc  tctij^lh.     Itcclurcha  >ut  )e  SyUJiue  Nerveux,  p,  S9.  ,  A,, 
iiimilu  opinkin  i>  tupport; i  by  Mr.  Mayo,  «lio  oompun  the  wvtnl  wf-. 
menu  from  which  Ihespinut  atnet  proccrd.  lo  (liegaoglloiilobMrmd  telfai 
iavttlcbrklcd  ntitmnli.  '   '    '<  LT  i 

t  Tlie  oprjc  ncrvD)  itt  irticliud  to  ihe  corport  quadngenUDa  sod  ccfucu- 
hta,  and  Ihey  art  alio  connrficd  niih  the  crura  otctbti  i  in  Itiu  manon  j 
thty  kndiMctiy  coRimuntcBti:  with  the  bodlc*  ot  Ihc  niedulU  <>bkia|pd^>,  ,,  ,^ 
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portant  stniclurc.     Thus  the  fifth  pair,  which  appears 
to  Arise  from  th«  pong  varolii,  only  paKneR  through  that 
hod)',  Ihe  rwl  (irigiii  btiog  placed  between  the  corpora 
olivTiria  and  restiformia  ;•  the  fourth  pair  procL-tdjt  from 
the  valvula  cf  Vieiuisena,    which   ii   continuous   with 
the,  ^rjwiti  oUraria ;  and  the  third  pair  is  coiinect>i 
ed,  with  the  interior  of  the  crura  cerebri,  which   are 
merely  (be  praloiig«li«as  of  the  pynunidal  and  olivary 
bodic&.  ,,-yi.    I,    ■  .  1  '  ,  N     vM   1^1       I'.'  'i>i.     jiiiiii'-i-t   "iurt 
l„£ach  nerve  of  the  spinal  cord  has  two  roots,  nn  nriJ- 
tcrior  and  a  posterior,  which  being  placed  in  the  lateral 
furrows,  arc  separated  from  each  other  hy  the  dentin 
culat^   ligament.     The    filnmentti  which  compose  tht!' 
anterior  root,  are  more  irre^ilar  in  their  dispoRitiou  thntl^' 
those  of  the  posterior  root ;  they  are  also  smattcrr  and 
more  numerous.     The  posterior  fibres  are  arranged  in  j( ' 
regular  series,  and  pass  out  more  aliruptly  from  th^ 
spinal  cord  than  the  anterior  fasciculi.     There  in  a  dif^' 
ference  of  opinion  us  lo  the  respective  volume  of  ihesfr' 
two  roots  ;  it  is  slated  by  Gull,  tttat  tlie  poaterior  origih^' 
is  the  larger  one ;  but  according  to  Desmoiilios,  this"' 
only  applies  to  the  nerves  of  the  brachial  or  axillary" 
plexus ;  in  the  dorsal  nerves  tlie  two  roots  are  nearlji"' 
equal,  w)»ile  in  tliose  of  the  loins,  the  anterior  roott''' 
predominate  in  size  over  the  posterior-f     The  fibres  of 
the  two  roots  may  be  followL>d  into  the  substance  of" 
the  spinal   corti,  when*  they  are  observed  to  be  partl]^*' 
continuous  with  the  fibrous  matter  of  the  corrcspoadiogi^ 

•  CIcKiurt,  AMlomy,  p.  «3.    S«  Ihe  Pitb;  in  M«yo\  OuUiiie  o(  Plw<n. 
p.  343. 

t  Anit.  da  Sv>.  Kor.  p.  493.    Tlie  neriaof  aeonlion  trt  coaiidcnbl]rt>; 
\atigrt  (han  thmcof  motion  ^  thin  lh«  potUriw  or  KoUeitt  fiUoMfiUof  Ihfc' 
bncliitl  Dprvct  are  »t  InU  Avf  lima  Utgtf  dun  the  ■nlcrioi  or  motor  fiti- 
menU.     Ibid.  p.  71£. 
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column,  knd  pftrtly  wUh  th*'luniit*d  oxti^mitios  «if  ttie^ 

grey  matter.     Each  root  pcrfomtcs  the  theca  rertcliralia 
separately ;  a  ganglion  is  then  formed  on  the  posterior 
fasciculus,    and    immediately  afterwards  the  two  roots-' 
unite  8o  as  to  form  one  nerve.     Tlie  fact  of  tlic  (interior' 
root  being  entirely  unconnected  with  the  ganglion,  wasi 
distinctly  noticed  by  Monro,  ' ' 

-•It  hns  been  supposed  by  some  anatomists  that  thertf' 
is  a  HpciiKSfilion  bi-twcen  the  roots  of  the  ner?c« ;  in-' 
itpvction  shews,  however,  that  this  inlercros-ting  of  the' 
fibres  does  not  exist,  and  also  that  there  is  not  Any 
communication    across    the  median  line,    between  the' 
nenes  of  the  two  sides  of  (he  body.     We  must  except' 
from  lliis  statviDOiit  the  optic  nerves,  which,  according' 
to  the  best  authorities,  purtially  decassato  in  their  com- 
missure.    The  pathetic  ought  also  to  Ite  distinguished,* 
l)ecause  they  tare,  frequently  united  at  their  origin  by 
transverse  band,  and  likewise  the  auditory,  which  art' 
occasionally  connected  by  some  white  strice  in  the  floor 
of  the  fourth  ventricle. 

COURSE    AND    TBSUINATION. 

The  ncr^-es  take  their  course  in  a  direction  which 
corresponds,  more  or  less,  with  the  long  axis  of  thej 
body ;  but  near  their  origin  they  pass  differently  ;  thus' 
the  spinal  nerves  run  outwards  nearly  nt  a  right  sngl* 
with  the  trunk.     The  nerves  which  are  called  the  respi- 
ratory, are  more  irrepdar  in  their  disposition,  and  iili| 
consequence  of  their  direction,  they  often  cross  the  pre-* 
ceding  nerves,  so  as  to  produce  a  very  complex  aj: 
ance  in  the  face,  throat,  and  neck.    The  ner\-ous  trunks,' 
as  they  pass  towards  their  destination,  furnish  branchc* 
which  commonly  separate  at  an  acute  atigle  ;  they  also 
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form  numerous  commuoications  with  uervcs  of  the  same 
and  of  different  classes. 

The  mode  in  which  the  nerves  tcrmiiifttv  is  not 
known,  with  Uie  exception  of  the  optic  iind  the  auditory 
nerves,  each  of  which  expands  into  a  delicate  and  trans- 
parent pulp,  that  becomes  opake  after  death.  Wlien 
the  ner^'ou5  fibres  are  traced  towards  the  diffcreot  organs, 
it  is  observed,  that  the  ncurilema  either  becomes  ex- 
tremely tlitn,  or  is  altogether  lo«t,  ho  tliut  there  is  little 
else  than  the  nervous  mattur,  which,  being  very  sofl, 
cannot  be  fullowed  to  its  ultimate  termination.  It  is 
impossible  to  ascertain  the  nature  of  the  connexion  that 
exists  between  the  nen'es  and  the  parts  they  supply ;  all 
that  can  be  seen  by  a  carefid  inspection  is,  that  the  fibres, 
just  before  they  appear  to  end.  are  generally  cnhu-ged,  i 
and  rather  fattened  ;  they  tlieu  suddenly  eocapc  obser- 
vation, while  their  size  is  still  con&iderablc,  being  about 
twelve  times  larger  than  the  muscular  filaments. 


Section  II. 


ORGANIZATION. 

Each  nerve  is  composed  of  delicate  filaments,  or 
fibriUtc,  which  seem  to  vary  in  thickness,  from  the  size 
of  a  hair  to  that  of  the  finest  fibre  of  silk  ;  the»e  fila- 
ments, each  of  which  is  enclosed  in  a  proper  cellular 
sheath,  or  neurilema,  are  collected  into  fasciculi,  and,  in 
their  course,  they  divide  and  suhdiWde,  and  are  generally 
thought  to  communicate  freely  with  each  other.* 


or' 
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The  &sciculi,  like  Uie  6briU,  arc  of  rsrious  Miwi 
some  ore  an  c-iglitli  of  uu  inch  iti  t)u(.-kues»,  and  uthers 
scarcely  more  Uiaii  a  huadrvttth  part  of  an  inch.  -Ttie 
greater  number  of  the  nwves  consist  of  .several  of  Uieae 
bundles,  but  some  among  them  only  possess  a  single 
fascicatu.s. 

The  neurilema  forms  an  ossembhtgc  of  small  cannla^ 
which  may  be  rcuderud  ujipm-cnt  by  iDJectiD^^  them  wittr 
quick^ver,  after  t)te  m.-r\'OU8  mutter  which  they  coo-- 
tuin,  lias  been  dissolved  in  n  diluted  alkali.  TheSfr' 
sheaths  are  connected  together  by  a  loose  cellular  tiaaue,- 
which  may  be  seen  with  the  naked  eye  between  the  large 
fa.sciculi :  in  some  nerves  a  smalt  <|uanlity  of  fot  in  ac- 
cumulated. '-• 

Th«  proper  »ervou»  mutter  may  be  obtained  ii«panitej]|(i 
fi-om  the  neurilema,  by  the  action  of  nitric  or  murinlic 
acid;    it  ii>  generally  supposed  to  consist  of  the  tibrou»- 
or  white  substance  of  the  brain.     It  was  however  8tttl«d 
by  Monro,  that  the  nerves,  with  the  exceplioo  of  the 
optic  aud  iiudltory,  are  of  a  browner  colour  than  thi^J 
medullary  substance ;  he  supposed  tliat  the  neurilemi^' 
furnished  a  quantity  of  ciueritioutt  matter.  '<* 

The  arteries  o(  the  nerves  are  large  and  QumerDua. 
and  may  be  seen  in  many  of  the  nerves  penetrating  b*>.t 
tween  their  libres.     Each    vessel  subdivides  into   tw»t 
branches,  one  of  which  observes  the  same   course  M 
the  nervous  trunk ;    the  other  pttsAcn  in  a  retrograde 
direction.     When  the  arteries  have  been  ^successfully  in** 
jected,  the  nerves,  in  consequenceofUieir  great  number, ' 
appear  red ;  they  ramify  on  the  neurilema  of  the  fila- 
ments, but  Uieir  mode  of  connexion  with  the  oenrtiW* 
mutter  i&  not  known  :  Ihc  veiu^  are  numerou.s,  and  aatf^ 
be  oAcD  seen  filled  with  blood.     Tbe  absorbent  rminh* 


FUNCTIONS  OP  TUB  NERVES. 


513 


can  only  be  traced  in  the  large  nerves,  and  some  ana- 
tomists altogether  deny  their  existence. 

The  density  of  the  nerves  is  liublc  to  considerable 
variation ;  this  circumstance  depends  on  the  strength 
of  the  neurilema,  which  varies  ncconiing  to  the  d»^ee 
of  cxpostirc  to  which  the  nerve  is  subjected.  Thus  in 
the  limbs  the  sheaths  are  thick  and  strong  ;  the  optic 
nerve  is  also  provided  with  a  dense  envelope,  by  means 
of  which  the  rapid  and  numerous  mo\-ements  of  the  eye- 
ball are  effected  without  injury  to  its  texture  ;  on  the 
contrary,  in  the  auditory,  nnd  L'specintly  the  olfactory 
nerves,  the  neurilema  is  extremely  delicate. 

The  nerves  are  but  little  elastic.  When  the)-  are  ir- 
ritated in  a  living  animal,  no  movement  or  vibration 
can  be  percei^-ed  in  any  part  of  them. 

The  functions  of  the  nerves  are  principally,  if  not 
entirely,  confined  to  receiving  and  transmitting  impres- 
sions to  and  from  the  brain,  and  also  from  one  part  of 
the  system  to  another,  in  which  process  the  brain  is  not 
necessarily  coDccrned.  The  volitions  of  the  mind  arc 
conducted  with  a  wonderful  and  incalculable  rapidity 
firom  the  enccphalon  to  the  muscles ;  and,  in  an  oppo- 
site direction,  the  imjtressions  of  external  bodies  are 
conveyed  to  the  seat  of  perception.  That  the  ner\'es 
are  the  agents  by  which  the  influence  ts  transmitted  in 
both  these  instances,  is  evident  from  the  fact,  that  if 
they  are  tied  or  dinded,  the  muscles  cannot  be  excited 
by  Ae  will,  nor  can  the  scnsorium  be  impressed  by  ex- 
ternal objects. 

Anatomists,  fromthe  time  of  Galen,  have  endeavoured 
to  determine  if  there  be  not  peculiar  nerves  or  fibres 
destined  for  sensation,  and  others  tor  motion,  It  was 
loi^  since  ascertained  that  some  nen'es  were  entirely 
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eonn<>eted  with  bvTiKation,  as  the  first,  th«  wcnnd.  u)4 
the  3oft  portion  of  the  scventb  p&irs;  uid  that  uthtua, 
as  the  third,  the  fourth,  tbe  luxth,  and  the  uiolh  pairs,, 
were  motor  nervea;  buL  the  dmract«r»  of  the  compound. 
nerves,  the  trigeminal  and  Apinal,  were  not  Uit{lt;nkt0o4r 

To  Mr.  Bell,  inrtisputaUy,  beloapt  the  houor  of 
being  the  fii&t  Anatomisti  who  by  dirert  ex|ic-riDi«l^. 
proved  the  difference  in  the  functions  of  the  onlierwiri 
and  the  posteiior  rwits  of  tbe  spinal  Dcrvc».  M«n)[ 
years  since  Mr.  it«U  publii^beil  the  following;  impurtMM 
observations:  "  I  found  that  1  could cuLacro».s, tbe  poi^ 
tenor  faiiciculus  of  nerves,  wtucb  took  ita  ori^  frvn 
the  posterior  portion  of  the  spinal  nurrow,  witliiuiit, 
convulsing  the  niui>ck8  of  tbe  baclt. ;  but  Uiat  uii  touch*. 
ing  the  anterior  fwicicuius  with  the  foitit  of  thv  kn^e  Ihf. 
mmctes  of  the  back  were  nmtitdialetjf  commlMiU."  ,-,M;ifi, 
apparent,  from  thin  parugrapb,  thfit  Mr.  BoU  h^d  mtdi 
the  grand  diaco%-er)'  witli  reapect  to  the  dintinct  Uifiicef> 
of  the  two  roots  of  the  spinal  nenres  ;  and  aUu  that  Im 
had  ascertained  that  the  anterior  fasciculiu  was  alone 
connected  with  the  production  of  ntotion.  Although 
no  one  can  more  highly  appreciute  than  I  do  the  e:t<:eU 
lent  motive  which  actuated  Uiis  distinguiiibed  physi<jlo- 
gist,  yet  it  is  much  to  be  regretted  that  be  wmt  del 
by  feelings  of  humanity  trom  prosecuting  at  that 
his  en<|uiries  on  this  interesting  subject. 

It  will  1  think  be  allowed  by  every  cnndid  awl  un* 
biassed  obsen-er  that  a  few  repetitions  of  tJie  above  ex- 
periments would  in  all  probability  bavc  led  to  ihia  «uv 
clu-iion  :  that,  as  the  spinal  nerve  waii  known  tobe-Rd^- 
servient  to  semiatioD  nod  motion,  and  as  the  aDtcricr 
root  had  been  proved  to  be  connected  witJi  tlK*  lalltf 
iunction,  tbe  posterior  root    must  be  connected  wttk 
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scti-TOhon.  In  this  stsge  of  the  inquiry  M.  Mngendie 
pcrfuM-med  his  experimCDts,  and  proved  what  Mr.  Bell's 
prvviuuH  iuvcatigiUioiiii  tdinost  implied,  tlial  the  anterior 
6ucic<ili  are  nerv-ea  of  motion,  aui]  the  posterior  nerves 
9f  sensation.* 

The  power  of  the  oerres,  which  appears  to  be  re- 
stricted to  thai  of  conductors,  is  shewn  by  Or.  Philif*  to 
be  di^rcnt  from,  and  in  a  certain  d^ree  independent 
of,  that  of  the  brain.  The  indejiendence  of  the  nervous 
power  is  itlwitrated  by  the  ex|X'riinenls  of  Sir  Gilbert 
BInnc,  who  found,  after  the  head  was  removed,  or  the 
nrinal  cord  di\-ided  in  young  kittens,  that  tlie  hind  legH 
snninlt  from  the  touch  of  a  hot  wire  applied  to  the  hind 
pau'S.  In  this  instance,  the  impresnion  mude  on  tlie  nerves 
of  the  skin  must  have  been  transmitted  to  the  nerves  of 
the  mu.scles,  which  were,  in  consequence,  exettetl  to  con- 
tract. In  connesinn  with  this  subject  I  may  notice  an 
interesting  observation  of  Mr.  Mayo :  he  has  remarked 
tha^  nerves  of  motion  take  their  rise  from  the  same  re- 
gion with  those  sentient  twrx-es  which  transmit  the  im- 

*  The  tronpantiiv  mcriti  of  Mr,  Bdl'i  tad  M.  Nagcndic'*  HiKOTcrkai 
have  btxv)  frrqucDlly  diKUMcd ;  but,  ai  then-  «fill  cxiilt  f'-mv  ditfrreacv  of 
Opinion  iiei|i«cting  tlieni.  I  am  iaducMt  lu  iIhic  t  tt^  tteit  whieh  lieu  upon 
ibe  point  al  nsuiv.  It  ap|N»n  thai  thu  Mtpoimcnl  of  drvidlnc  iha  ponio  dunt 
ia  Uie  bcioa  *u  pctfornied  ncai  Piua  in  iliv  pmcm-'u  ol  M  Mugenilie,  nnd 
hi)  ma  infatmeii  it  wai  the  siiiii^  OupL-ntoenl  tlial  -M'.  Btll  liud  already  p>.T. 
(bnncd.  TAc  rtpmrtfntt  af  Mi:  Brl/  «it  t/ir  tpinal  nrrret,  awt  hii  rto' 
laning  9ili  rttptrf  la  tkar/trntlion*.  errt  al*»  frpbiiotil  lu  Al.  Alagra. 
Jit,  «ad  tht  puittra(i«n  coatamiiig  an  atxaiinl  oflhrm  vat  ghm  lo  Aim. 
Il  «  oeeoMiry  to  bear  iii  miod  Ihat  all  Ihh  loot  pUre  nnnr  lint  if/irt 
it.  Siagaiilie  pa-jimiifj  hii  tiperimml  «l  di>iding  flui  rooU  o((he  (ploal 
wiwm,  Md  wbicb  npraimcnl*.  be  nyi.  1m:  ohuIi-  without  ii  til  eiptciiu^^iny 
pulicultr  rmiilU  (tuin  Dicni.  Tlii-w  citcumtUnMi  ■mete  menlional  by  Mr. 
Bell  in  hii  lectum  dclivcnd  nt  lliu  Colltf  p  of  SurgMni  in  the  ■iininin'  or 
1  took  B  (cw  nole«  at  Hut  lime,  and  fn>«i  Hitm  lliis  iMrni«nt  it 
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pressioDS,  by  which  their  action  is  usually  regulated.- 
This  principle  is  immediately  apparent  in  the  spinal 
nerves,  the  anterior  or  the  motor,  portion  of  which  pro- 
ceeds ii-om  the  same  a^ment  with  the  posterior  or  the 
sentient  portion ;  and  a  similar  arrangement  may  also 
be  traced  in  the  nerres  of  t^  encepheilon. 

'       ■■■  .  -■    w.-.T 
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PART  THIRD. 


<ff  rat  OANOUONS,  akd  of  the  great  sympathltic 

HIiBVE. 

In  concluding  this  chapter,  I  shall  consider  tliose 
parts  of  the  nervous  system  whose  operations  an;  not 
usually  attended  with  coDSciousnes!),  and  which  lire 
principally  subservient  to  the  vegetative  or  orjninic 
functions.  They  consist  of  the  ganglions  and  nerves 
of  the  great  sympathetic. 


Sbction  I. 

OP  TUB  OAKOLIONS. 

Thx  nervous  ganglions  are  round  or  oval  hollies, 
which  are  situated  along  the  course  of  the  ner\-es  ;  it  is 
remarkable,  however,  that  they  are  only  met  with  in  the 
trunk  of  the  body,  the  limbs  being  entirely  destitute  uf 
them. 

The  word  ganglion  was  employed  by  the  ancient  uu- 
thoni  to  designate  certain  hurd  tumouhi,  which  were 
placed  on  the  tendons,  or  in  their  neighbourhood. 
Many  anatomiKts,  and  especially  Vesalius,  attribute  to 
Galen  the  honour  of  discovering  and  naming  the  gang- 
lions of  the  nerves  ;  but  Fallopiue  is  more  generally  re- 
garded as  the  first  anatomist  who  distingxushed  Uicse 
peculiar  bodies,  In  the  present  day  the  tenn  gang- 
lion hw  been  used  with  a  more  extended  meaning  by 
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several  writers,  vrho  have  (JeMribcd  t>y  this  name  the 
mBKSPJt  of  grey  nubstance  which  nre  itiL't  with  in  Uie  <iif- 
Ferent  parts  of  tlie  spinal  «ord  and  brain.  Thus  tfacy 
speak  of  the  ganglion  of  the  cerebellum  (corpus  den- 
tfttum),  the  inferior  and  superior  gnnglions  of  the  cere- 
brum (the  optic  thalami  sud  the  striated  bodies).  The 
expression  is,  howcwr,  generally  restricted  to  the  nodules 
that  ar«  placed  on  tlic  norvea,  atid  it  is  according  to  thi& 
acceptation  that  we  shall  employ  it  in  the  following  p«gM. 
In  order  to  jirevent  repetition  I  have  deferred  the 
description  of  the  Apinal  ganglia  to  thin  <ieclion ;  but  it 
a  necessary  to  bear  in  mind,  that,  althoup^  their  Ktmc- 
ture  is  investigated  with  those  of  the  sympatheiic.  their 
functions  are  apparently  altogether  dissimilar. 

The  ganglions  of  the  human  body,  which  are  liable 
to  some  variation  tx  to  their  number,  usually  consist  of 
the  following:  thirty  on  each  side  of  the  body,  plart-d 
on  the  posterior  roots  of  the  spinal  nervcti ;  on  either 
side  of  the  head  there  are  the  gasserian  gangtion,  si- 
tuated on  the  large  origin  of  the  fifth  pair,  the  ophtluLtmic 
ganglion,  and  the  spheno-palatine  gan^ion  nf  Mwkcl. 
Hie  niiso-palatine  ganglion  of  Cloqui^t  is  placed  in  the 
anterior  palatine  foramen ;  a  slight  untargement  is  oo 
cAKionally  seen  on  the  chorda  tymp<tnt,  which  is  caUeU 
the  sub-maxillary  ganglion  ;  a  g«nglifonn  swelling  is  also 
observed  on  the  commencement  of  the  pneumo-gaitric, 
and  another  on  the  glnsso-phnryngedl  nerveii ;  and  a 
small  body  is  said  to  be  sometimes  placed  in  the  cm- 
vemous  sinus,  the  OMw-rnuus  ganglion. 

TTie  great  sympathetic  has  genwilly  the  folh>wing 
ganglia  :  three  cervical,  twelve  dorsal,  6ve  lumbar,  and 
three  or  four  sacral ;  theiie  nodules  icte  sihtated  nb  ulthtT 
nde  of  the  median  plane  of  the  body,  on  what'U  onn* 
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■,r1Mili>r»il  <u(  the  (milk  uf  Uk>  sympjiUtclio.     Thurt  uv  also 
:irim  cardiue,  ihe  two  tu-milunar,  and  sci-CTal  oeliac  gan- 
gltit,  placed  uD  the  lirancheii  of  the  nerve,  iu  the  neigh- 
.jfe^irhu<j<l  of  the  median  line. 

-n  Tht!  ganglions  have  been  d)%-id£d  into  clnssea,  accord- 
1 1  jqg  to  their  connexions  and  use*.      Scarpa  and  Meckel 
divide  them  into  simple  and  compound ;    the  former 
Iwiiv^  placed  on  tlie  spinal  nerves,  and  the  l&ttvr  oo  the 
great  !>y  in  pathetic.     Weber  distiuf^'ui&hes  tjicm  iutogan- 
glion»  of  reinforcement,  tiucb  lu  the  Kpinai,  and  some  of 
tho^-  placed  od  the  cmniid  nerves  ;  and  into  ganglions 
of  origin,  to  wliich  cla»s  those  of  the  sympathetic,  and 
also  the  ophthalmic  and  the  BpheDO-|>alatine,  belong. 
They  have  Hkewise  been  dinded  into  tlio  cerebral,  the 
spinal,  and  the   ftympathetic.     The  arrangement  sug- 
gested by  Scarpa  is  the  most  judicious,  becauiiv  it  ih 
fuuiKled  upon  tlie  ctilforcnces  which  tiiesc  bodies  prci&cnt 
,  'm  tlieir  structure  and  in  Uieir  functions. 
-14,   The  mmplf  yati^Uont,  which  comprehend  those  of  the 
-  'spinal  and  trigcminid  nurves,  arc  very  constant  in  their 
situation  and  in  their  form.     Each  of  these  knota  Itas 
two  fasciculi  of  nerves  connected  with  it ;  one  extends 
between  the  ganglion  and  the  posterior  column  of  the 
.  spinal  cord,  and  the  other  from  the  gaiigUon  to  the  an- 
terior root  of  the  acrve,  with  which  it  unites.    Tliey  are 
enveloped  in  a  detwe  external  c^wule.  which  is  ooUv 
nected  with  the  dura  maUir,  and,  by  a  more  delicate 
membrane,  which  is  said  to  be  a  oontiimatioo  at  tha 
pia  mater.  > 

The  compmtnd  ganglions  consbit  of  the  nodules  situ-; 
ated  on  Lht^  trunk  and  branchei^  of  the  great  Kvmpatbecic, 
and  of  the  uphlhalmic,  the  apheno-piUaline,  and  the  oa«o- 
palatine  ganglia.     'I1i«  form,  the  number,  and  the  situ- 
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Ktion  of  thesD  bodies,  arc  liable  to  considerable  variathm ; 
but  the  iiTi'gulurity  dut-'b  not  appt^ar  to  be  lio  great  air 
Bichat  represented.  ITiey  resepiljk  each  otioet  by  tb© 
complex  arrangemeat  of  tbeir  nervouK  filaments,  whicb 
arc  generally  attached  to  wveral  points  of  their  &urfacCi 
and  not  merely,  os  in  the  simple  giinglions,  (o  tbt-ir  two 
extremities.  The  external  covering,  which  is  not  ifo 
densrC  as  that  of  the  tu»t  species,  results  from  the  con- 
densation of  tbc  surrounding  cdluliir  substance.  i 
The  form  of  IhcMi  bodicii  is  ut^ually  oval  or  circulars 
but  they  are  frequently  obsen-ed  to  be  considerably  clofl- 
gated,  and  somt^times  triaogular.  .  ■  r 
.  The  structure  of  the  ganglions  has  been  rainutoly  esaH 
mined  by  several  anatomists  ;  but  it  will  Im  only  nec«** 
sary  to  notice  the  observations  of  Monro*  and  Scarpa.'f 
which  are  tJie  most  accurate  and  satiafectory.  According 
to  the  first  of  these  writers,  however  different  from  each 
other  the  ganglia  may  appear  in  form  and  situation, 
their  general  structure  is  alike  in  all  of  them.  They  «n 
composed  of  two  substances,  which  are  commonly  res 
garded  as  being  analogous  to  the  fibrous  and  grey  Aub? 
stances  of  the  brain.  The  first,  or  the  medullary  por- 
tion,  consists  of  numerous  threads,  which  are  evidently 
the  continuation  of  the  nervous  6bre6  that  are  attached 
to  the  gangUon,  and  which  may  be  distinguinhed  in  it» 
interior  by  their  form  and  coloiu-.  The  surface  of  thua& 
fibres  is  said  to  be  less  distinct  than  in  the  aervw  ;  ttua  { 
is  cither  owing  to  the  loss  of  their  ncurltema,  vrliich  i* 
supposed  to  be  united  to  the  dense  envelope  of  the  gauH 
glioD  ^  or,  as  is  more  probable,  to  the  circumstance  06 
this  membrane  becoming  much  more  delicate,  and  con- 
sequently difficult  to  detect.  I 
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i"T!ie  (»e(x>Tnl,  or  the  peculiar  aulwiance  of  the  ganglion,' 
Sir  of  a  pulpy  consistency,  and  of  B  reddish  grey  colour ; 
it'feurrounds  and  incrusts  the  nervoiis  filaments,  and 
thus  establishes  n  most  intimate  connexion  with  them. 
This  pulpy  mattL-r  is  stiited  by  Scurpe  to  be  composed 
of  an  oily  substance,  and  even  of  ftt  in  vtry  corpulent 
Mbjecbt ;  and  in  this  opinion  MeckiJ  seems  to  conciu-.  -' 
-The  armngpment  of  the  fibrca  and  pulpy  matter  ih 
the  interior  of  these  bodies,  is  not  satisfactorily  under- 
itobd?^'  We  are  ioformed  by  Monro,  that  the  nervous 
filaments  are  not  interrupted  witliin  the  ^nglion,  but 
tlu'V  may  be  traced  in  everj'  jlart  of  it ;  these  tlircads, 
however,  are  wrj*  intimately  conueetud  together,  so  that 
the  nerves  which  issue  from  a  ganglion,  are  composed  of 
ttinKDt«  proceeding  from  all  the  ncr\-i^s  that  enter  it.  " 
'■■'IPhB  texture  of  the  spinal  ganglia  is  comparatively 
simple ;  the  fasciculi  of  the  postcirior  root  on  entering 
one  of  these  nodules,  divide  into  several  white  filaments,' 
which,  although  they  subdivide  and  rconite  betweenr 
themselves,  pass  in  one  direction,  namely,  outwards. 
TIk'  fihrts  having  emerged  from  the  ganglion,  unite 
almost  immediately  with  the  anterior  root,  in  order  Uj 
form  the  common  trunk  of  the  !)pinal  ncni'.  This  tnmk 
communicates  with  the  neighbouring  ganglion  of  the 
great  sympathetic,  usually  by  two  branches,  and  thus 
establishes  an  intimate  connexion  between  the  two  syt:^ 
terns  of  nen'es.  Towards  the  concImioD  of  the  last 
century,  there  was  a  discussion  as  to  what  exact  part  of 
the  spinal  nerve  sent  off  this  communicating  branch  to 
the  sympathetic.  It  has  been  determined,  by  careful 
dissection,  that  the  connexion  exists  between  the  com- 
mon trunk  of  the  nerve  and  the  ganglion. 

The  compouod  gangliou^  present  a  more  intricate  tex- 
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ture  in  Uicir  intenor ;  the  filainenu  of  the  Dcrvea  an 
followed  with  more  difficulty,  on  accouot  of  their  io-j 
teriacement  with  e&cb  othvr,  and  their  iolimate  coii->j 
nexion  with  the  peculiar  reddish  fcrey  substanoe, 
with  in  these  bodies.  The  nerves  passing  from  thir,guk>  j 
gliuns  of  this  class,  are  distiiiguijihi.-d  bjr  their  number, 
ttud  by  their  complex  dispobitioo ;  in  some  ioatnnce* 
they  have  the  appVjuiLacu  of  ndii  pruceuding  frgm  ft 
centre,  aa  arraDgvioeol  atrikiagly  e\'iaccd  iti  the  forma* 
^tion  of  the  boWr  plexiu. 

The  nervQS  passing  out  of  a  ganglion  are  u&ually 
rather  larfrer  than  those  which  enter  it.  This  circtun- 
.,  stance,  joined  to  .some  other  considerations,  has  i^ivea 
rise  to  tlie  opinion,  that  nen'ous  filaments  originate  ia 
tile  g7«y  matter  of  the  ganglions.  Sc&rpa,  howvver, 
conceives  that  thenents,  in  pacing  through  a.giku^ioo, 
■re  merely  mrtditied  in  their  ajnngemcnt ;  and  thni  they 
are  intimately  united  n'ilh  each  other.  1  ain  inclined 
to  odopt  the  former  theory  ;  hecau&e  it  ia  probable  that 
the  grey  substance  performs  hi>r«,  os  it  does  in  the  other 
pnrU  of  the  system,  a  more  iraportiuit  office  than  tiimply 
connecting  tuguthcr  Iht)  white  titires  ;  aud  alM>,  bcc4tu»e 
the  character  of  the  nerves  issuing  from  the  ganglion*, 
is  different  from  that  of  the  nen-e&  which  enter. 

The  arteries  of  the  ganglionic  syatem,  which  are 
numerous,  rtuiii^  on  tlie  mcmbraaotu  envelope,  and 
aiterwartk  pnactnitc  into  the  pulpy  and  fibrous  tubBlAo* 
ces,  where,  after  freely  ramifying,  they  terminate,  "nic 
veins  correspond  in  their  number  and  dixpositloD  with 
the  arteries.  The  lymphatic  vessels  cannot  be  duilij)> 
gutshed  in  the  ganglions. 
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9111  JBtrfto  xH  Vi  Mrt't*Ti.*?r  -  (t  ,  ,„  ^, ,, 

•di  tiMll''W  inufii^ut   Suction  li. 

lllffi  ^''   ^"^    GREAT   SYMPATHETIC    NBKVE. 

-HK^j^  nene,  which  is  cnlled  fcy  WHiiiy  atrthors  the  m- 

Vwlrbiiii/  at  triaplanchnie,  is  composed  of  the  oompound 

ganglions  described  m   the  preceding  pngcs,   and  of 

''various  fflaments  extended  l)etween  them  in  swch  a  man- 

"ftei-,  as  to  produce  a  continuous  cord,   which  reaches 

from    the   head    to   the    termination   of  the   vertehral 

^column.     'Hli?  uninterrupted  cours*  of  this  ganglionic 

''cl>rd,  has  caused  the  lUHJority  of  iinatomhts  to  regard 

"It  in  the  same  light  with  the  other  nerves  of  the  body; 

"ha\'ing  like  them,  an  origin  in  its  cephalic,  and  a  tomri- 

nation  in'ftfc'pelvic  extremity. 

Wc  are  indebted  to  "M.  I-e  Gnllois  and  Dr.  Philip,  for 

irt'ore   correct  information   upon   this  subject.    These 

'lihysiologists  place  the  origin  of  the  great  sympathetic 

^TO  the  spinal  cord,  from  every  part  of  ■which  it  receives 

^comniHhicaling  brunches.*     The  ganglionic  syjitem  is 

also  intimately  connected  with  the  hmin  by  means  of 

Several  filaments  which  pass  from  the  sympathetic  to  the 

''cJranial  nen-es.     The  parvagum  is  the  principal  mediiun 

by  which  this  communication  is  established,  in  conse- 

"ijuence  of  its  frccjuent  union  with  the  sympathetic  in 

the  necV,  in  the  cheat,  and  especially  in  the  abdomen. 

it  may  be  advi^ible  to  notice,  that  the  unions  of  the  first 

cervical  ganglion  with  the  spheno-palatinc  ganglion,  by 

meaos  0^  the  vidian  uer\-c,  and  with  the  sixth  pair,  by 

*  Lc  Galloit  nir  t«  Phncipt  dc  la  V'v,  p.  I.W.  rtiilip,  L  c  chip.  S, 
p.  1S9.  it  i*  nccaary  to  ate,  Uwi  Hat  s><>gl>al  tj-tiain  Iwt  been  LoowQ  tv 
fXHt  without  llic  iiMiwI  conl  or  tiraia,  in  ocrphalow  moiuten. 
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IRRBOULABITT  OF  6VUFAT11BTIC  MBRVB. 


the  branches  which  ascend  into  the  cavernous  sinus,  have  • 
often  been  erroneously  considered  as  the  origin  of  the 
great  s^pathetic  nerve.  ,  , 

The  irregularity  in  what  is  colled  the  trunk  of  the 
sympathetic  and  in  its  branches,  is  very  great,  and  wa<) 
particularly  noticed  by  Bichat.  The  filament  whichl 
forms  the  connexion  between  the  dilTerent  nodules,  til, 
occasionally  deficient,  and  in  this  manner  causes  an  iitJ 
terruption  in  the  nerve,  but  without  affecting  its  func^ 
tions.  In  some  instances  one  or  more  of  the  ganglia 
are  absent,  while  at  other  timcK  their  number  exceeds 
the  ordinary  average.  The  branches  present  many  Ve- 
nations from  the  usual  arrangement,  in  their  origin  aa^ 
distribution,  which  are  thus  strongly  contrasted  witlilfaifl 
regularity  and  symmetrj'  of  the  ccrcbro-spioal  KytiUrai>t 

The  ganglionic  nerves  are  diatinguished  iVt>m  tliose  of 
the  spinal  cord,  by  their  redder  colour,  and  by  their 
pulpy  structure.  According  to  Scarpa,  they  may  b« 
divided  into  filaments ;  but  I  agree  with  Beckinl,'  in 
thinking  that  it  is  impossible  to  trace  these  threads,  par- 
ticularly in  the  ne^^•es  of  the  solar  plexus.  The  neun- 
Icma  is  thin,  and  so  intimately  united  with  tite  ncrfoai 
pulp,  that  it  is  distinguished  with  difficulty. 

The  distribution  of  the  ganglionic  system  of  nuni-es  ib 
very  extensive  ;  indeed,  according  to  I)r.  I'hilip.itisequal 
to  that  of  the  cerebro-spinal  nerves.  TTie  branches  of  iht 
sympathetic  supply  the  oi^ans  of  digestion,  of  circula- 
tion, and  secretion,  and  in  part  those  of  respiration  ;  tbc 
principal  organs  of  generation  also  receiw  their  nervcti 
from  the  same  source.  A  few  branches  fi-om  the  «ym». 
pathetic  are  furniKhed  to  the  muscles  of  the  neck,  thorax, 
and  ab<lomen. 
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.f/X.'  iruNCTIONS  OF  CANOLION!!. 

mU  to  Lif^ntt  MJ]  cj}Sbotion  III. 

FUNCTIONS  OF  THB  OANULlONlC  SYSTEM.* 
trti    t. 

•<i-,Thbbb  is  no  part  of  physiology  wbich  is  more  obscure 
than  that  wliic-h  relates  to  the  uses  of  the  great  sympo-, 
thclic.  Tbf  d«fit:itucy  of  ull  positive  iufonnution  on 
this  subject,  has  given  risa  to  u  great  number  of  theories, 
which  have  from  dnw  U>  tim«  occupied  the  attention  of 
the  scientiHc  world.  I  shall,  however,  merely  notice,!^ 
few  of  those  which  have  enjoyed  thegrentest  celebrity. 

Vieuascns  and  Lancisci  imagined  tliat  the  gungUona 
posiiui»ed  a  muscular  structure ;  and  the  latter  thought 
that  by  th«ir  contraction  tKcy  accelerated  Uie  dow  of  tt^ 
nervous  spirits.  According  to  the  hypotheiiB  of  Winslow, 
which  had  w  much  intluence  on  the  opinions  of  suc- 
ceeding writers,  the  ganglia  ore  independent  centres, 
giving  new  power  to  their  ncrve»,  and  in  fact  constitute 
ing  so  many  small  brains.  Johnstone  supposed  that  these 
bodies  are  the  instruments  by  which  the  motions  of  the 
involuntary  muscles,  as  the  heart  and  the  intestines,  are 
rendered  uniformly  independent  of  the  wilt.  An  opinion 
in  many  respects  similar  to  the  theories  of  Winslow  and 
Johnstone,  was  supported  with  great  ability  by  Bichat. 
niiis  celebrated  aoatomUt  contended  thut  each  ganglion 
ought  to  be  rq^arded  as  an  independent  centre,  tumish.- 
ing  or  receiving  its  proper  ner^-es,  and  connected  by 
an«.stomo($ing  tilaments,  with  the  surrounding  ganglia. 
He  conceived  that  the  great  sympathetic  ner%'e  was  coro,- 
posed  of  a  series  of  these  nodules,  and  that  it  governed 
the  urguns  of  the  vegetative  functions. 

*  The  obaervaiioDt  cootained  b  iliii  lectiM  <lo  net  apply  In  ihe  apinal 
gangliont. 
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Many  physiologists,  as  Mockfl,  Scarpa,  and  Lv  Gr3- 
lob,  sup)H)»e  Lhat  the  u&v  d  Ui«  (puiglia  id  to  (lixidc, 
to  mix.  together,  aod  to  re-unite  thv  nen'ous  tiluncnts 
that  they  receive.     Dr.  Pliili|i  concludes  that  Ihcy  cod- 

.stitute  a  aecomlary  eeotre  of  nervotta  power;  muL  as. 
tbcy  receive  the  intluence  of  every  part  of  the  braui  and 
spinal  marrow,  they  bestow  on  the  thoracic  and  ab- 

[^doDiiDol  nscera,  ou  ihe  veasvls  and  ail  secreting  knr- 
fliccii,  the  L'ombintd  influL-nce  of  thotie  Orgiu)!i. 

Nutwithntanding  the  unwearied  patience  vnth  whii^ 
these  inquiries  have  been  puuiied  by  so  many  eminent 
men,  the  functions  of  the  sympathetic  remain  still  un- 
determinod.  The  experiments  of  Dr.  Philip  seem  to 
CBtttbiish  tiie  conclusion  mentioned  above ;  but  there 

I  are  douhtlcHS  other  operations  effected  W  meana  of  the 
ganglions,  which  have  in  all  probability,  an  important 

.  influenoe  on  tlie  %'ttaJ  prore&ses  of  ilif^estioo,  rvspiration, 

'  circulation,  secrt-tion,  and  gvneratioD. 

In  concluding  these  obsert-ations,  I  shall  allude, to 
an  error  which  having  received  support  from  very  high 
authorities,  has  had  on  injurious  i:ffect  upon  this  ond  . 
other  inquirii-'s  concerning  the  funclious  of  iho  nejrous 
system.  I  allude  to  the  doctrine  according  to  which 
tlie  ganglia  are  provided  to  cut  off  the  parts  lljey  supply 
with  nerves  from  all  connexion  with  the  brain.  Tlic 
fallacy  of  this  opinion  has  been  demoastrated  by  Dr. 
Philip.  08  far  as  tlie  gangiious  of  the  great  sympathetic 
are  concerned ;  and  in  an  equally  satis&ctory  miinner  by 
Mr.  Bell,  with  respect  to  the  gnngUunti  of  opinal  nervos. 

THS  END. 
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